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ABSTRACT

The Diffi'sive Transport Module of the new DELFIC fall-

out prediction syster' has undergone additional development

since publication of Its description in DASA 2669. This

supplement to DASA 2669 describes these developments and

presents ammendments and corrections to the ccde and its
documentation. Complete ORTRAN statemert listings of sub-

routines that have been substantially changed are incluced.
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S• INTRODUCTION

Since publication of DASA 2669*, development and appli-

cation of the DELFIC Diffusive Transport Module (DTM) has continued.
A few revisions to the lodel have been made, several of them oft Smajor importance. In addition, some hidden "bugs" have been uncovered

and corrected. In this supplement to DASA 2669 we describe the

imiportant model revisions, and amend the documentation. We alco

i• I correct ertor's in the documentation, and provide FORTRAN statement

listings of subroutines that have been changed substantially.

* H. G. Norment ana E. J. Tichovolsky, "A New Fallout Transport Code

for the DELFIC System: The Diffusive Transport Module," ARCON
Corporation Report R71-lW, DASA 2669 (1 March 197]), AD 727 613.
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2. MODEL REVISIONS

2.1 Initial Parcel Description

Fallout parcels are taken to be distributed in the hori-

zontal about their centers of mass by a Gaussian density function.

The initial Gaussian standard deviation was set equal to the parcel

radius that was rz:-oived via tape IPARIN fxom the Cloud Rise-Transport

Interface Module. This has been changed so that the initial standard

deviation is one-half the input parcel radius. (Compare subroutine

SPRVS card 81 of DASA ý669 with SPRVS card 94 of this supplement.)

2.2 Simple Advection-Plus-Settling

In some cases, it is desirable to transport fallout in a

simple advection-plus-settling mode; that is, without accounting for

diffusion in the vertical. In this mode, integration of Eq. (16) is

bypassed, and the parcel trajectory is computed via Eq. (32). As

actually employed in the original DTM, Eq. (32) was modified to the

form

z

g
rc r* 1 7 •(x,y,zt~r c ri <f> - <w> Uxyzt)Lz,

Z.

where the average settling speed, <f->, zas taken co be

f(z.) + f(z )
2

and <w> was an average vertical air velocity. For cases where z.-zi g

is large, there can be significant differences in the particle

settling speeds in the upper layers compared with those in the lower

layers. When, in addition, there is large wind shear in the vertical,

Preceding page blank
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it becomes necessary to use settling speeds that are computed indi-

vidually for e:-.ii Aind layer instead of an average settling speed.

The code has been Lhanged so that this is done.

Major changes have been required in several programs. The

muos extensive changes are in subroutines SPRVS and TRANP. A new

array, CAVS(KBHF), is created to store a table of particle settling

speeds; it contains an entry for each wind layer,

Before a parcel is transported vi" this mode, a test is

made to determine if the parcel can impact in the time allowed for

transport. This test is simplified by using the knowledge that all

parcels comprised of particles of a particular size class are processed

sequentially in one group. Thus, as each new particle size class is

encountered, the alticude above which these particles cannot impact is

computed. Then, any parcel in the group whosp hzge is above this alti-

tude is bypassc--. To perform the altitude limit caiculation, an

average vertical wind velocity iJ nee•ed for each wind ]aycr. To

accomnodate this. thi array WAVG(LTII) was changed to the array

WAVG (K.'I F, LI JIF).

S4



3. DOCUMENTATION REVISIONS

Revisions and corrections are intermixed and listed in

order of their encounter in DASA 2669.

Page 27, Eq. (23):-

2 1/3

1 "(23)! tl 4c3

Page 27, line 16:

In our application, a is taken to be one-half of theS~t.,

radius of a cloud wafer as recorded

Page 44, line 3:

where the summnation is over the N data with the largest fi'

and the weighting factors,

Page 44, lines 6 and 7:

The parameters a, P, and N are specified by the user and

the x. and y. are relative to the n-th lattice cell center.1

The calculations of the f. are performed so that whenever a

factor in Eq. (39) is found to

Page 44, lines 9 and 10:

than the total number of observations, M, only the N obser-

vations with the largest f. relative to the n-th lattice cell

center are considered in the calculations.

Page 45, lines 8-12:

list, two tables of settling rates for this particle are

computed. One table contains an entry for each altitude

increment used in the numerical integration of Eq. (16).

5



The other table contains an entry for each of the larger

altitude increments that are used to resolve the wind and

turbulence fields. These same tables are used through
transporr for this parce' and the remainder of the parcels

in the first group. When the first parcel of the second

group is selected, new tables are computed, and so on.

Page 49, Eq. (45):i

1+ 1 nGn~n __Gn•

At 2(,2 +(K + KG1 (j+ + 2K. + K.

n n

t(Kj + K. nj]i[(n _(fw)n•(5

-] + " [(fj+l wj+l)G (fJ (45)
i J- I- 0ý3 +1 3+

Page 53, following Eq. (65):

where in the code KJ+l is taken to be equal to Kj.

Page 66, paragraphs i and 2:

Beginning at its input location and time, the parcel

base or top is transported via local winds in the cell of its

residence. At the same time it settles at a speed that is

computed for the altitude at the center of the wind cell -)f

its residence. When it passes through a wind cell boundary

or a time boundary, the wind and settling speed are changed

to those of the new cell or update. This continues until

ground impaction occurs or until an extreme wind fie'd or

time boundary is encountered. The calculation requires one

step for each cell through which the base or top passes.

When an extreme boundary is encountered by a top or base,

the location and time of the encounter is recorded. These

values are used in the definition of the deposit increment Ps

described on page 70. The altitude of a deposit increment is

always recorded as the arithmetic average of the impact

6



altitudes of its top and base. Thus, the recorded alti-

tude of a deposit increment that has reached an extreme

boundary can be well above the deposition plane.

Page 71, Figure 9:

The quantity labeled a(!_ that lies to the left of the

deposit increment ellipse should be replaced by a( )d"

Page 88, lines 10 and !I:

DFZ. An area-weighted average vertical wind, WAVG(KBH, LTIM),

is derived from array WFZ for each altitude layer and update.

Likewise, a volume-weighted

Page 88, equation for DKAV:

KBHIX-lSD FT.iKBHNDATA,LTIM)*(ZBH(KBHF•.I1 ZBH(KBH))
ZBH(KBIiX) - ZBH(l)

KBH=1

Page 88, lines 27 and 28:

out on ISOUT. In a parallel operation the quantities

WAVG(KBH,LTIM), which are area-weighLed vertical wind

velocities for each wind layer and update, are computed

and printed out on

Page 96, line 25:

in the horizonta.l RWFR(J)/2.0;

page 9,, line 12:

ZPAR(J), PSA&M(J), RWFR(J)/2.0, DWFR(J), ZLI.YF(J), and

VWFR(J) are

Page 98, line 2:

for further details.) Also computed are the settling speeds,

7



CA\VS(KBH), for each altitude, and the altitude, ZLIM, above

which deposition is impossible, via gravity settling iii the

specified wind field, f6r particles in zhe particular size

class being considered.

Page 100, la~c line:

CAV - CAV - WAVGK

Page 101, first line:

WAVGK and DAVGM!) are the average vertical compDonents af wind

Page 101, line 15:

ground by advection at fall rates CAVS(KBtiF) via a call to

subroutine ADVEC.
I

K|

Page 101, line 23:

I limit: i.e., whenever ZLOW > ZLIM. The commert

Page 110, lines 16-19:

also obtained via the COLION area QPARM. The particle

settling speeds, CAVS(KBHF), and area-weighted vertical

air velocities, WAVG(KBHW,LTiF), for each-wind layer, are

=[ •cbtained

Page 110, line 27:

parcel base is advected, while settling at speeds CAVS(KBH) -

I WAVG(KBH,LTIM), from position (XP,YP,ZP =

Page 110, line 29:

STOL. The standard deviations of the

8
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I

Page 110, line 33:

parcel top is advected, while settling at speeds CAVS(_KBH)

iWAVGkKBII,LTIf.,, from position (x{P,YP,

Page 1M1, line 2:

at time TOU. The standard

"' Page 111, second paragraph:

SAfter both base and top of a parcel have been transported,

"the arithmetic average of the two impact times and impact

aititudes are recorded for the deposit increment (as showi

on the next page). In the event that the base or top encrunters

an extreme wind field or time boundary during transport, sub-

sontine TRANP returns the coordinates of the encouitter point.

Therefore, the altitud.. recorded for a deposit increment can

be well above the deposition plane.

Page 111, third paragraph, lines 4 and 5:

Is considered superfluous whenever ZP differs fror. ZDEP by?

less than 0.1. Instead. XOL, YOL, ZOL, TOL, SIGXI., SIGYL,

Page 122, line 28:

When vertical diffusive transport is employed, the

computation of horizontal parcel advection is based on the

Page 123, insert between the second and third paragiaphs:

For t _nsport via simple advection nlus settling,

TRANP is ca!l - by subroutine ADVEC with ýRIP=-0 (otherwise

KRIP=I). The parcel top or b-ittom is tT.ansported stepwise

through the vertical layers between ZP apd ZDEP via the

1 1 'ayerwaise mode (see below). In each layer, with index KBH,

the vertical velocity is

:1



WBAR =WFZ(KBH, MDATO, .riM) - CAVS(KBH)

and KAY - .1. TSEG is computed as shoun by the equation

in the preceding paragraph.

P'age 123, third paragraph, line 3:

is traversed at a time. This mode is mandatory for transport

via simple advection plus settling, or when a parcel trdjector,

Page 125, line 6:

The rapid computation mode is employed for vertical

diffusive transport when

Page 145, insert at the end of the Input Data Card 4 discussion:

To preempt vertical dzffusive transport, set KX=l and

set ZMAX arbitrarily large. T'his causes all parccls to be

transported via the simple-advectior-plus-settling mode

(Eq. (32)). Of course, horizontal diffusive growth of parcels

is accounted for in any case.

Page 146, line 14:

CSKIP - 0.1

Page 152, line 8:

HITIME. If the vertical diffusive mode of transport is used,

the KBHX'th basa should be above or at rhe top of the trans-

port space as this top is spezified by ZMAX.

Page 156, Table 4, Record Number 12, line 6 under Coatent:

size class central diameter (1in), mass of fallout (k-g)

Page 154, to the end of paragraph I add:

However, the turbulent energy dissipation rates can be Liput

only for the horizontal directions; for the vex~icel direction

Fickiar. diffusivities always are input, regardless of which

type oi da.a are input foz the horizontal.

10



4. CODE REVISIONS

4.1 Single Card Cl-anges

Aq'dition cf the arrays CAVS(K3HF) and WAVG(KBiTF,LTIMF)

requires revisions in DImeNSION statements and subroutine arg°nment

lists. However, comFlete 70RTRAN statement l-3tings are given in

this supplement for all subroutines that requite these re-visons.

Subroutine FOUN, card 27:

CALL NEST (NET, NTTSU, XO, YO, NZ)ATO, XL. XR, YL, YJJ, CF,

JCF, NCF)

Subroutire DUMPER:

Place card 33 in its proper position.

Subroutine NEST, insert between caids 20 and 21:

DIMENSION NET(ICF, JUF), NETSU(1CF)

4.2 FORTRAN Statement Listings

Complete FORTRAN statement listings are givcn for the

follbwing subroutines. These subroutines are operational on the

UNIVAC 1108.

Subroutine Pa_•

C3IM

ADMIN 18

ADVEC 21

AE3NT 23

SPRVS 26

TRANP 32

11



The machine used to prepare these listings prints a

I L~symlo2 to represent a 4-8 punch; this symbol should be ým
I ~apostrophe U'). In FORMAT and DATA statements, the apositrophe is

used to define Hollerith character fields.

12



C SEPTEMBER 1971 C31M IC C3IM IS THE "AIN PRCGPAP WHICH DIRECTS THE DIFFUSIVE TRANSPORT C31M ?
C MODULE OPERATIONS.rtE OBJECT--TIME DIMENSIONS ARE SET IN C31M. C3MI 3 i
C THESE OTW-ENSIONS AND THEIR RESPECTIVE ARRAYS ARE C31M 4
C KKF - AA BBiCC D~hOR•E•FgQg HDIFFIZHT C31M 5
C LTIMF TIMUPtOAVG9hAVG C31M 6
C K13HF - ZBHtZCm f(,31M 7
C NDATF - KTOPF C31M 8

BKHF, NDATFj LTIMF - DFZDXSUMOYSUMpUSUMpVSUMWFZPSUM C31M P
C TCF9 JCF - NET C31M 10
C NCP - NETSU C31M 11C MARE - MARY r,31IM t2
C NATF - ALTp lTFMPq RlO C.31M 13C DATA LITERALS MUST BE INSERTED IN THE DIMENSION S2ATEMENTS AN'C IN C311 it,

C THE RIGHT HAND SIDES OF THE ARITHMETIC STAT•MENTS IN WHICH THE C31M tsC ABOVE VARlAqlLE NAMES APPEAR. r.XIM 16

AAK -EUASGLOSSARY r~f 17
C AA(K) - EOUALS S2*(CTFF(K+i+DIFF(K))+SI*F(K.i) C31M 18
C ALT - ALTITUDES FCR ATMOS, DENSITY AND VISCOSITY TABLE C31M Iq
C ATEMP - DYNAMIC VISCOSITY OF AIR DATA VECTOR FOR ATMOS. TABLE C31M 20
C 8R(K) - EQUALS S2*trIFF(K•I)+2,•DIFFCK)+DIFF(K-11)+SI*F(K) C31M 21-
C CAV - AVG. FALLRATE USED IN COMPUTING PDESTa IT APPLIES MID WAY C31M 22
C FROM PARCEL TOV TO ZMIN. CIIM 23

CAVS - PARTICLE FALL RATE FOR EACH ATMOS, STRATUM C31M 24
C CC(K) - EQUALS SI'(CIFF(K)4-OIFF0W-11) C31M 25
C CROSS - CROSSWIND CROSSING TRAJECTORIES CCRRECTION TO TURB. C31M 26
C CSKIP - TOTAL FRACTIONAL PARCEL DEPOSITION THRESHOL1 C31M 27C DAVG - AVG, ATMOS, VERT, TURB, PER UPDATE DATA VECTOR C3IM 28
C DENCM(K) - EQUALS 1,-`HETA'(BB(KI-CC(K)*E(K-1)) C31M 29
C DEP - DEPOSITED FFACTIONAL MASS INCREMENT C31M 30
C DIFF(K? - VERT. DIFFUSIVITY AT K-TH SMALL ALTITUDE INCREMENT C31M 31
C DFKXSi- VERTICAL OFFUSIVITY AT ALTITUDE INCRPE"NT Kk-1 C31M 32
C nFt - TURBULENCE Z COMPONENT 3-DIm, DATA ARRAY C31M 33
C OTNCR - RATE C.F CHANGE OF FRACTIONAL MASS DEPOS, RATE THRESH, C3.M 34
C DOPEN - MASS DEPOSITION RATE THRESHOLD C3IM 35
C JOWiI - ')OI4NWIND CQCSSING TRAJECTORIES CORRECTION TO TURB. *C31M 36
C OT - SMALL ITERATION TINE STEP FOR VERT. DTFF. DIFF. EQ. C31M 37
C DWAF - PARCEL VERT, THICKNESS qEFORE ADVECTION C31M 38
C DXSUM - TUR¶ULEMCE 3a COMPONENT (WEIGHTED SUM) 3-OIM. DATA ARRAY C31M 39
C IYSUM - TURBULENCE Y CCMPONENT (WEIG%1TED SUM) 3-DIM., DATA ARRAY C31M 40
C t.Z - SMALL ALTITI.DE INCREMENT FOR VERT, DIFF, DIFF, Ea, C31M 41
C DZPKIN - MINIMUM VALLE OF DZ C3iM 42
C E(K) - EQUALS THETA*AAIKl/DENOM(Kl C3IM 43
C EDDY - RATIO OF LAGRANGIAN TURBULENCE TIME SCALE TO EULERIAN C31M 44
C TURBULENCE LENGTH SCALE C31M 45

S C EFFLUX UPPFR EFFLUX FRACTIONAL MASS C31M 46
C F(K) - IN SUB. DIFFF, WORKING SPACE IMPLICIT 4ETHOO3 DATA VECTOR. C31M 47
C IN SUB. A"ONT9 WORKING SPMCE FOR VERTICAL VELOCITIES C31M 45
C FAV - MI-ATMOS. AVG. FALLRATE. USEP IN CROSSING TRAJECTORIES C314 49
c COrhZ-CTIONS AND IN TRUNCATION ERROR ESTIMATION . C31M 50
C FMAB - CUMULATIVE FRACTIONAL MASS AIRBORNE C3IM 51
-C MBEL - MIN. PARCEL FRACTIONAL MASS ALOFT TO BE TRANSPORTED C34M 52

i C T'F - MAX. FORMAL DIM CORRESPONDING TO ICX C31M 53
C IcX - OOJECT-TIHE FIRST MAX. arm, OF ARRAY NET* NUMBER OF NET C31M- 54"•. C MESI5 IN EAST-WEST ROW. C31" 55
c C TtARIN- LOGICAL UNIT NUWRSR 0" CR-TRANS. INTER,, MOD., OUTPUT TAPE C3IM 56
C ýPOVT - LOGICAL UNIT NUPBER OF TDIFF. TRANS. Ni,! OUTPUT tAPE C31M 57 >

C ISIN - LOGICAL UNTT NUMRER OF SYSTEM INPUT TAPE C_3iM 58

13
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c ISOUT - LOGICAL UNIT NUMBER OF SYSTEM OUTPU TAPE C3 59
SJCF - MAX. FORMAL 0Di . CORRESPONDING TO JCX C31M 60
SJCX - OBJECT-TIME SECO?:D MAX. DIM,4 OF ARRAY NET. NUMBER OF NE! C31M 61

C MESHES IN SCUTH-NORTH ROW, C31M S2

C KSH - ATMOS. VERT. SPACE INDEX FOR ARRAYS USUMVSUMtWFZ9DXSUMv, C31" 63
_ I C OVSUM9 OFZ, RSUM, ZBH, ZCH C31M 64

C KBIHF - MAX9 FORMAL DIM. CORRESPONDING TO KBMX C31K 65
C VBHX - OBJECT-TIME MAX. VALUE OF KqH C31M 66
C KKF - MAX* FORMAL DIM. CORRESPONDING TO KKX C31M 6?
C KKM - ALWAYS EQUALS 2. CORRESPONDS TO K=O ALTITUDE INCREMENT C31M 68
C KKMAi - EQUALS KKM+I C31M 69
C ( KX - EQUALS KX-KKM C.14 TO
C KKXS1 - EQUALS KKX-I C31M 71
C KiIP - CONTROL VAFIABLE C31M 12
C 0 FOR ADVECTIVE TRANSPORT C31M 77
C I frOR DIFFUSIVE_ TRANSPORT C31M 74
C KTOPO - NET MESH ANC SUP-MESH TOPOGRAPHY 7ABLE DATA VECTOR C31M 75
C KX - MAX. NUMBER OF CZ ALT.TUOE INCREMENTS C31" 76
C KXMIN - MIN. NUMBER OF DZ ALTITUDE INCREMENTS C*31M 77
C LSTEP - NUMBER OF IPPLICIT METHOD ITERATIONS. vt*ELT=LSTE,"DT. C31M 78
C DYSUM, DFZ, RSUM, TIMUP, DAVG9 WAVG ('11m PC
C LTIM - ATMOS. UPDATE TIME INDEX FOR ARRAYS "&LUMVSUM 1WFZDXSUM, C31M 80
C LTTMX - OBJECT-TIME MAX. VALUE OF LTIM C3IM 61
C LTIMF - MAX. FORMAL DIM. CORRESPONDING TO LTIMX 1.3IM R2
C MARF - MAX. FORMAL DIM. CORRESPONDING TO MARX C31M 53
C MARX -- OBJECT-TIME MAX. DIM. OF ARRAY MARY C3IM 8.
C MAOY - HORIZ. ATNOS. SPACE RESOLUTION NET MESH AND SUB-MESH 'J31M 85
C CONTROL FLAG-S DATA VECTOR C3iM 86
C C31M 87

C mC CONTROL INTEGER DATA VECTOR ,31M 94,
C C31IM 89

C MC(l) LESS THAN OR E DUAL TO ZERO, SUPPESES LSTFING OF C3tM 90
c EXPANDED WISM ANM TURB, DATA C31M 91
C C3iM 92C MC(,) GREATER YHAN OR EaUAL TO ONE9 CAUSFS LISTING nF C31M q:!-

S C WIND AND TUFB. DATA BEFORE SUMMATION C3104 94
C C314 995

C MC(t) EQUALS TWO, CAUSES LISTING CF WIND AND TUR9. DATA C31M 96
C AFTER SUMMATION C31M 97
C CliM 98
C MC(2) EQUALS ONE, SUPPRESSES LISTING OF ATMOS. VISC. AND C31M 99
C DENS. TABLES C31M 100
C C31M 101
t; "C(S) EQUALS ZERO, SUPPRESSES LISTING OF OEPOS!T C31M 102
C INCREMENTS CN TAPE ISOUT C31M 103
C C31M 104
C MC(1) EQUALS ONE, CAUSES PRINTOUT OF TRANSPORT C31M 105
C INTERMEDIATE RESULTS ON TAPE ISnUT. WA•NING, PRINTOUT C31M 106
C IS EXTRAORDINARILY VOLUMINOUS. FOR DEBUGGING ONLY. C03M 107
C C31M Lo0
C MC(?) EQUALS ONE, SUPPRESSES LISTING OF RAW WIND ANI) TURB. C31M 1609
C INPUT DATA C.It4 110
C C31M 1II
C MCCtO) EQUALS ONE, CAUSES TURB. DATA TO BE TREATED AS C31i 112
C KOLUOGOROFF-SATCHELOR ENERGY DISSIPATION PATES C31M 113
C C31M 1i1f
C f4C(10) NOT EQUAL TO ONE, CAUSES TURD. DATA TO BE TREATED C-7IM 115
C AS FICKIAN DIFFUSIVITIES 031M 116

14



C C311Ii 11?
C "C(18) FOUALS CNE, SUPPPESSES RFADTNG FRO" TAPE IPARI.N r314 t18
C ANC WRITING ONTO TAPE IPOUT C31 4 119
C C31'4 120
C MINT - MIN. tMUMBER OF CT SMALL TIME STEPS PER CEPOSIT INCRFMENT C31M 121

T!ME INTERVAL C31M 12?

C NAT - NUMBER OF ALTITUDE STRATA IN ATMOS, DENS. AND VISC, TABLE C510 123

C NATF - MAX, FORMAL 01"o CORRPSPONDING TO NATF C31M 124

C NqLK - RECORD BLOCK SIZE FOR DEPOSIT INCREMENT DECOOS CIM 1?5
C NCF - MkX, CqRMAL DIM. CORRESPONDING TO NCX C31" 126
C NCX - OIJECT TTME MAX. DIM. OF ARRAY NETSU C314 127

S NnlATA - Aff!Y'ý HOR12. SPACE INOEX FCP APRAYS USUMSVSUM•H;CzfDXSUM, C314 128

C TS1Y4,v DF7, PSUM, KTOPO C31M 12Q
C NOATO - wORIZONTAL INDEX OF LATTICE CELL CONTAINING POINT (xCgYC) C•IM 130

SC NT)ATO -HORITONtAL INDEX OF LATTICE CELL CONTAINING POINT (XOqYOl C31M 131
SI c NDATP -HOR1TONTýýL INDEX nF LATTICE CELL cONTAINITNG POINT (Pp~yO) C31Im 132

C -nAT 0B .fME MAX, V4LUF OF NnýATA ClIM 133

C NDATF - MAx. FORM4L DIM0. COQRESPONDING TO NDaTY Cn3M 134

C NDELT - NOMINAL NU1PER OF DEPOSIT INCEPEENTS PER FALLOUT PAPCEL C31M 135
C N-T - HORIZONTAL SPACE CONTROL NET MESH 2-DIM. ARRAY C31M 136
C NETSU - HORIZONTAL SPACF CONTROL NET SUR-MESH DATA VECTOR C31-4 137
C NSEQC - STORAGE SEOLENCE ORDINAL OF FIRST PARCEL TO BF TRANSPOOTFOC31M 138
C PHI - EDUALS i-THETA C3iM 131
C O(K) - CONCENTRATION IN K-TH ALTITUDE INCREMENT C31M 140
C RHO - ATiNOS. DENSITY DATA VECTOR FOR ATOS, TABLE .31M 141

C PC - WIND HEADTNC ORTENTATION ANGLE AFTER ADVECTION C31H 142
c ROPART- FALLOUT PARTICLE DENSITY C31M 143
C RSUM - WIND HEADING ORIENTATION ANGLE (WEIGNTED SUM) 3-DIM. APPAYC31M 144
C RWAF - PARCEL RADILS IN PARCEL CENTRAL PLANE BEFORE ADVECTTON C31M 145
C SIGXG - PARCEL MASS HOP, STAND, 0EV, DOWNWINO AFTER ADVECTION C31M 146

C SIGYC - PARCEL MASS HOR, STAND, DEV, CROSSWIND AFTER AgVECTION C31iM 147
C SI - EQUALS DT/OZ C31M 148

C S2 - EQUALS DTI(2-?(DZ)*'2)) C31M 149
C TOELT - CURRENT DEPC-IT INCREMENT TIME INTERVAL C31M 150
C TOEP - ADVECTIVE TFAMSPORT TIME INTERVAL C31M 151
C THFTA - !MPLICIT FIhITE IIrFERENCF PARAMETEP C31M 152
C THETO - DOUBLE PRECISION WORD COPRESPONDING TO THETA C31M 1513

C TIME - TIME AT ONSFT CF CURRENT nEPOSIT INCREMENT TIME INTrRVAL C1MM 154

C TIMEX - SIMULtTED TRANSPORT TIHE LIMIT C3IM i55
C TIMUP - ATIOSPHERE LPDATF TIMETABLE DATA VECTOR C31M I1r% i

C TO - TIME AFTER PAPCEL ADVECION C3IM 15?

C TP - TIME REFORt! PARCEL ADVECTION C31M 158
C TPAUS - TIME AT ENO OF CURRENT DEPOSTT INCREMENT TIME INTERVAL -31M 159

C USUM - WIND X COMPCNENT (WEIGHTED SUM) 3-DIM. DATA ARRAY !31" 160

C VETA - VERTICAL DIFFUSION ABSORPTION CnEFFICDENT 1SIM 1614
C VSUM - WIND 7 COMPCNENT (WEIGHTED SUM) 3-DIM. PATA ARRAY C031M 162
C W(fK - SETTLING RATE AT K-TH SMALL ALTITUDE INCPEMFNT C3iM 163
C WAVG - AVG. ATMOS° VEOT, WIND PER UPDATE PER STRATUM C31" 164

C WAVGK - WAVG ACI'RAGED OVER THE STRATA FOR THE FIRST UPDATE C31M 165 4

C Ff? - WTND 7 COMPCNENT 3-OTIM DATA ARRAY p,31M ":
C HINT - NET CONTROL MESH OIMENSTON r31M 167
C XLLC - X COORDINATE OF SOUTP-WFST CORNER OF ATMOS, IPACE r.31iH i5s

C IO - PARCEL CENTER X COORDO•tIE AFTER AnVECTION C3iM 169

C XP - PARCEL CENTER 9 COOROI4,NE 'IFFORE ADVJEC&ION CS1M 170
C YLLC - X YOORDINATE OF SOUTH-WEST CORNEP OF ATMOS. SPACE r~iu! iM i

C Y.1 - PARCEL CENTER Y COOPDINATE ýFTEP ADVECTION C31M 172
C YP - PAPOEL CENTER Y COORDINATF qEFOPE AOVECTION C31"' ,rs
C Z8H - ATMOSPHERE STRATA RASE-ALUYT'UE DATA VECIOR C3±l 174 J
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C ZOEP - AOVECTIVE TPANSPORf TERMINAL ALTITUDE C31M 176

C REDEFINE INT SUP.LO INCRECETAlV MNLEE l 7
c ZtJPP - PARCEL BASE' ALTITUDlE BEFORE ADVECTTON. 'LOW+OWA

c OUBLE PRECISIONR A&(20ALTITUDE(FOR),VERT, D(2o4 I,~Ec2Q)Fgo C31M i1P
DOBL PMN REUDCIELORDPOIION PLAE 04)UD C3l#m 15

DIPIPNSIPARCEL ?ENFhZ CH( 2t),TFM~ BEOR),HARY(9EC--TA C31M 18?
U! REEEFINE I NTPO SUP, nVErS( 1NE C31MA 188

c T'IENSIO- PARCE TO , 1,ITn 6),OR ADVCTON 27,0+ A ) ! CI M 4 -84

DOUBLENPRECISION( A(0)8(24C(2?, , ), VSUM 4(2 )27, 1, 62) C31M i~co
DOUBLENO PRECISIO 027,041,YUM 2~ ~ C31M 191
DIMENSION RSUM( 27),CH 2FtIMP 6),OAVC- 6 ) C31' is9?
DI'IENSiON WAVGI( 27, ESU 61Ný( t 1 C31M It88
OINENSION AT)FZ 2601 ,i-HO S6)Tt4P 260) 79 11 C31M !.oo

DIMENSION CAVS( 2719WI 2O4hOI1FF( 204),ZHT( 204) C31M 195
COMIMON /QPAR'1/ IPOUT qIPA~tiiNBLK ,NAT ,NOELT ,u(X '(4<M r31'4 196

x ,NSEQO ,ICX ,JCX ,Nc1( ,K8HX ,,NDATX ,LTIMX ,ISIN ,1SOUT C31M 137
2,EDDY ,FMRtFL ,LSf~EF ,tHC (131, WINT ,XLLC ,YLLC ,YHFTA 4.ZMTN C31M 193
39CSK(IP vMINT tZMAX ,TIMEX ,DT ,Dz 9)(0 gyp ,ZP C3iM 199
4,DINCR ,OnWN ,?P ,ZLOW DOWAF ,PWAF RIOPART,ZUPP ,VETA C31M 200
5,DOOEN ,CROSS 9TIME KKM(tAI ,i(<X -4KXSI ,i(XP4N ~NDATP C~IM 201
ICF=l C31M 202
ISTN=5, C31#4 2C3
ISOUt=6 C31M 204

6IPARIN=9 C31M 205
IPOUT=10 '31m 20E6
JCF=1 1I131ti 207
i(RHF=2? C31?4 208
KKF=201. C31M 20q
LTIMF=6 Clim 210
MA RF= 1 C3 IM 211
NATF=260 C1 1
NCF~i C1 1
NOATF1l C31m 214

90 2 J=1,JCF C71M 215
1DOSUN= C31M21
no 2 JI,J)0 C31M 217

00 1 DOI =1,NCF C31M 220
C31M 221

DO K I(lsH C3 IM 222
z~tw I i's =11.C31M23

4 7cm!<!'T.o C31M 224
* 031M M,~

L-1 104 L~t,LTiMlF C31M 2?6

DO 5 rw=&,NDATF C31M 228
5 KrOPO(N)=C C31M 22q

00 6 L=1,LTIMF r31M23
TIMUP(L1=0, C31M 231
DAVG(L)=0. r3114 232
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on 6 N~itN')ATF C3±1M 233
DO 6 ,(=IoK'HF C319 234.
nFZ (KNpLI=O. C31M 23F
WFZ (,( NpL)=Do C31M ?36

USU?4(KtN,pLI=O. C31Im 23?
VSUM(KvN94L)=0. C31M 23P
0XSUM (KN,11=0. C31M 23q
0YSUM(KNpL)=0. C31M 240

6 RSUM(K,3N,L10O. C31M4 241
COMM4ENCE DýEAoIN DATA INPUTS FRO4 TAPES ISIJ AND IPARIN C31M 242

COMM4ENCE WPITING DATA OUTFUT HEAD)ERS ONTO TA~rS ISOtJT AND TPOUT C31M 243

CALL LrNK(ALTvRHO7ATEMPtNATF) C31M ?44
CONSTRUCT THE HORIZONTAL SPACF C'ONTROL NJET C31M 245

CALL GETU-ýNET,0JETSU,KTOPC,MiAPY,MARF,ICFr,JrF,NCF,N0)ATF) C31M 246
CONSTRUCT THE ATMOSPHEQIC STRATA ANO. UPOATE DATA VECTORS Clim 247

CALL HTTI'4F(ZCi49Z0H,TTMUPKRHF,LTTMFI C31M 24F
CONTSPUCT AND FILL IN THE ATMOSOHERIC LATTICE AND UPDATF STRUCTUQE C31m 240~

CALL ADM4IM(NET,NETSU,ZRHZCH, TIfAUP,USUM, VSU'i,nXSUM,DVSUMA, f.31M 250

1RSUMOFZWF7,OAVG, WAVG, ICrJC~,NCF,,(8HFNOATF,LTTMF) C31M 251
CIRCUMVENT ALL TAPE HANDLING IF #4C(i8f EQUALS 1 C31M 252

IF(MC(tg).EO.i? GO TO 7 C31M 253
CALCULATE THE DIFrUSIVE TFANSPORT OF PARCELS ACCEPTED FPOM TAPE IPAPIN C3im 254

COPY OUT RESULTS ONTO TAPE IPOUT Cl-zm ?55
CALL SPRVS(NET,NETSU,#ZBHZCHTIMUPUSUM, VSUM,OXSUM,gYSU-, C3i'm 256
IRSUM,DFZ,WFZ,r)AVG,WAVG,ALT,RHO,ATEMqP,AA,B0,CCDENOt1,fIFF,E,F,Q,W, C31M 25?

2ZHT, ICFJCFI,NC7', 1(9HFNEATF,LTTMF,KKF,NATFr,C1VSI r,31M 25?

7 CALL EXIT C31M 259
STOP C31M 260

END C31M 261
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SUBP.OUT114E A!PIIN(NETNETSUZBHZCHTItqUPUStj4lVSUM.,DXSUM,DYSUH, ADTftIN I
I RSUMtOFZWFZt 0AVG, WAVG vICFJCF, NCF qk8HFNOATFt LT IMF) AnMTN ?

C SEPTEMOER 19ft ADFTN 3
al C ADMIN 4

c SU'nRDUTINE ADtIIN CONSTRUCTS WINn DATA ARRAYS AOMTN 5
C USUM, VSLr4, WFZ, WAVG, RSUM ADMIN 6
C AND TUF13ULENCE DATA APRAYS Ant'TN 7
C DXSIJM, DYSUM, BFZ, DAVG. AD?'IN P
C IN ADMLN ONLY ITIM AND SPEC ARE READ FROM TAPE ISIN. ADtMIN 9

S c SPEC - DATA SPECIES IDENTIFICATION WORD IWTNnt OP *SPECt AD tA TN 10
r LTIM - UPDATE ORDINAL CF DATA SET, FIRST ATMOS. SET HAS LTIM=1. ADHIN it

C SUIR. MKDAT IS CALLFE To PERFORM DATA EXTRAPOLATIONS. ADMIN £2
C AREA - AREA OF HORIZ. SPACE NET ADMIN 13
C AREAN - AREA OF N-Tl1 NET MESH OR SUR-MESH AnMTN 14

COMM014 /OPARM/ IPOUT vIPAQTNqN9LjK ,NAT ,NDELT ,,(X ,KQ4 ADtIN 15
1,NSFO:3 ,ICX ,inx ,NCX gKqHX ,NDAIX gLTIMX ,ISIN ,ISOUT A.',MTN 16
2,FnDlY ,FMRFL ,LSTIFF ,?~C8),WINT ,XLLC ,YLLC ,THETA ,ZMIN ADMTN I?

3,CSi(IP ,MINT ,ZMAX ,TTMEX ,DT 9D7' ,XP gyp o ADMIN 1o
4,')TNC R ,DOW1 ,TP ,ZLnw ,OWAF ,RWAF 99PO"ARTIZUPP ,VETA AnMIN 19
5tDOPEN ,CROSS ,TIME ,KKMAJ ,i('X KK~XSi ,e(XtIN ,NDATP Aflt"TN 20
DIMENSION RSUM(KBI4F,NOATF,LTIMFIDAVG(LTI'F),WAVr,(KBHF,LTIMFI AOMTN 21
DIMENSION NET(ICFJCF) ,NETSU(NCF),7CH(,QnHF),TIMU0(LTIMF) ,ZBH(,(RHF) an lMTN 22
DIMENSION USUM (KBHF 9NODATFLT IMF)9V SUM (KBHFgNDA TF,9LTIMFI ABMIN 23
DIMENSION DXSUM(,(BHFpN0ATFLTIMF),DYSUM(KBHFNDATFLTIMF) ADMAIN 24
DIMENSION DFZ (KEIHEFNIATFLTIMF) ,WFZ(KBHF, NDATF ,LIIMF) ADMIN 25
DIMEN$,310N LW(10) ,LO (10) K) MTN 2f-

WXINTEGER WINhDqFSNDCNEqSPEC ADt4IN 27
DATA PROGRM/tAOMIN $1 AnMIN 201
DATA WTNO/*WINBtf AnMIN 29
DATA OFSNF*I)IFF*/ AOI4IN 30
DATA DONEf*1ND Mtf' ADMIN 31

1. FORMAT(*0*36X9*UPnATE TIME TNDEXtI5,*. WIND GRID CELL TN!JEXtI5/1 Alf4TN 32
2 FOQMAT(t WINO*2(6X,*HCRIZCNTAL*),6X,* VERTICAL *6XqtCROjSSWIN0 *6XADMIN 33

lv* DOWNWIND *6X,* VERTICAL *6X,*HORIZONTALt) AnWTN 34
3 FOPt4AT(t LAYER*6X99E.-W. WTND*6X,*N.-S. WIND*6Xt* WIND *3(6X,-*AFlHIN 35

j DIFFUSION *1,6X,* RCTATIONtl AnPTN 36
4 FRMA(*INDEX*3(6X,* VELOCITY *)93(6X,* CONSTANT *),6X9t ANGt.E*)ADMIN 37

5 FORMAT(* tI5,7E1.41 An4TN L43
6 FORMAT(/25X,)*WEIGHTED SUMS OVER AROVE 'COLUMN ENTRIES*/) ADMIN 30
7 FORMAT(* *1592F16.4,16X,2EI6.4,16X9Ei6.4) AnPTN 40
8FORMAT(* *22Xj,*UPDAIE*14vtv CELL*141 *0 AD#41N 4!
SAVG. VERT* 01FF. =*E12.4) Ar1mIN 42

9F0Rt4AT(:6Xql2, 8X,3AE4) ADt4IN 43
10 FORMAT(125X,*ATMOSPI-ERE lJPqATE*14,* FOR TIMES LATER~ THAN *E12.4,f ADMTN 44

It FORMAT(* t25X~t* * * * ' * * 4 ' WINDFIELD EXTRAPOLATION 0 * wAnMTN 46
1* # * Vt) AD?41N 47

12 FOR,4ATt* *25X,** P * * * 4 w DIFFUSIVITY EXTRAPOLATION * * * *AnH9IN 48
2 0 IL ' * **fl ADI4IN 49

13 FORMATff25Xt*UP'DATElI4p* OF THE WINOFIELO IS MISSING*) AIMTIN 50
14. FORMAT(/25X,*UPDATE*II.,* OF THE DIPFUSIVITY IS MISSING*) ADMIN 51
15 FORMAT(* OVER ENTIRE HORT70NTAL GRID FOR MPATE*T49 AOMTN 52

6 *19 AVG. VERT, B1FF, =*E12*41 ADMIN 5:3
16 FORMAT(* AVG. VERT, VEL. FOR EACH STRATUM IS -*1 ADMIN 54
17 F0RMAT(2Xvl5,El6.%) AD14IN 55

AREA=ICX*JCX*(WTN?"021 AlDHIN 56
00 999 L=1,LTIMX ADMIN 57
LW(L)=L ADMIN 58

'18f



999 LO(L)=L AnMIN 59
COPY IN LTIM AND SP'EC PROP TAPE ISItN AND CALL SUB. MKOAT AOMTN 60
1009 REAOU-sIM,9) L11f4SI'EC ADMITN 61

IF(SPECeE0.OCNEI GO TO 1301 AOMIN 62
IFPULTIM4.LT.£).OR.(L!Im.GT.LTrM~,t CALL ERPOR(OPOGRMt-1000,TSOUT) ADt4IN 63
WRITE(ISOuttiO) LTII~rII'UP(LTIMH; AOMIN 64
IF(SPEC.EQ.wrND) GO TO 1101 ADMIN 65
IF(SPEC.EQDFSN) GO TO 1201 ADMIN 66
CALL ERPORIPROGRM,-11011ISOUTS AOI4IN 67

1101 WRITE(ISOUT,11) AV~IN 68
D11 1102 L=1,LTIMX ADMTN 69

1102 IF(LTIM*EQ~tWtL)) GC TO 1103 ADMIN 70
CALL EGROR(PROGRMv-1102,ISOUT) AnMIN 71

1103 LW(L?=-l ADMTN 72
CALL IqK0AT(ZCl-tNETqNFTSUqLTIMf USUM, VSUM,4FZ,)ICFJCFqNCF, Art'IN 73!
1K3HF,NOATF,LTrmF) AOMIN 74'
GO TO 1000 AOMTN 75

1201 WRITE(ISOLT,12) AOMIN 76
*00 1202 L~igLTIt~x t)MIN Ff

1202 IFfLrIME0.0f(l3 GC TO 1203 ADMIN 78
CALL EPROP(P'ROGRMp-i2O2,1SOUT) ADmIN 79

1203 LD(I-)=-i ADMIN 80
CALL MKOAT(ZCI-,NET,NETSULT-IM,!nXSU9~tOYSU4qOF?,ICFJCFNCF, AOMIN 51
!KBHFNOATF,LrrMF) AfOMIN 82
GO rO 1oo0 ADHI4N 83

CHECK< IF ANJY WIND IATA SETS APE MISSING ADMTW 84
1301 00 1303 L=1,LTIMX ADI4IN 85

IF(LW(L).EQ.-1) GO TO 1302 ADMYN 86
WRITE(ISOUT,131 LTIP ADtAIN 87
CALL ERROR(PROGRtit-1302,ISOUT) AOP'IN 53

CHECK IF ANY TURPULENCE DATA SETS ARE MISSING AOPIN 89
1302 IF(LD(LI.EG.-1) GO TO 1303 AnHTN 90

WRITlE(TSOUTqt41 LTIr' ADMIN ý'l
CALL ERPOR(PROGRM,-1303,ISOUT) ADHIN 92

£303 CONTINUE AnmIN ~
CALCULATE THE WEIGHTED SUIMS OVER A~TM05. STRATA AND REWRITE ARRAYS ADMIN 94
c USUM, VSUM, RSUM, OXSYI4, OYSU?4. ALSO COMPUTE ~3AVG AND WAVc-. AflP¶1 95

ZSPAN=ZIBH(Kt3HX)-ZBH (1) ADMIN 96
DO 922 L=1,LTIMX AnMIN 97
00 1304 Ls(=1,<BH AntAIN 98

1304 WAVG(LKgL)=D.O AnHIN 99
DAVG(L)=Oo ADMIN100
00 921 N=1,NDATX A9?PNlOI
O,(AV=O. AOMTN102
IF(MC(I)eLT.1) GO 10 915 Ad)MTNIC0-
WRITE(ISOUT,1t LN AnmINlOm
WRITE(ISOUT92) ADMIN105
WRITE(TSOLJT,31 ADMINI06

*WRITE(ISOU1,4) AOMTNIO7
915 00 920 K=i,KBHX AD"TNI08

U.(NL=USUM(KPN#L) AOMIrNlOg
VKNL=VSUM(KN,L) AnMTNIIC
IF(ABS(UeQIL)-1.9E-30) 9151,9154,9154 ADHINIII

9151 IF(A8S(YKNL)-i.0E-30t 95,95t15 1MN1
9152 R,(NL=0. AOmrNtl3

GO TO 9155 ACMHNI~i14
9153 RKNL=I.57079633 AOMrNliS

GO TO 9155 AOMINii6
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9154 RKNL=ATAN(¶IKNL/U.(NLI A0141NliF

q 155 DXKkNL=DXSUM(KgNL) AMN1

OYKNL=DYSUtiZKNL) ADHTIN12C
IFt(K-tBHX) 916,9i35(39,920 AODiINi2i

9156 RSU94K,NpLI=RKNL ADPTIN';22
GO TO 9195

l16 ZSTEP=ZlH(Ke-i)-Z'13Htic) AOMIN123

USUM(KtNtLI=UKNL*7STEP ArflMIN21

VSUM(gN.L)=V'NL*ZSTEP ADMI1N125

RSUM(K.)NtLIRKNL*ZSTEP AO1'T012E6

5-OYFUM (KCNqL)=9Xi(NL*ZSTEP AOMTNI27

OYS!Jt(K 1 NL)=DYKNL#ZSTFP AnMTNI28

DSUht-ZSTEP*DFZ (,(N ,LI AnMT4N12q
M~ie-l AMIN130

K IFM) 9019iq~tRADtIN131

DYSUM(,(,NL)=OSUfM CK,NpL) ,OSU9t(t4,NL) AM~

wXSUE(ISU,Np)= SU(KU~Uf1(KnXLSUt1(KNL),XUKNL) A!3MTNIC.4

2OYSUM (KN.,L),RYSUMI~NL),KD1,KfiHX)g)AnI~
9205 nKAV:Oe(AV+ZSUMAnTN3

WRITE(ISOUT,81 L,N~ý, OKAYWZKNLvPXNt)K~DF(,,1P AtIIANi46

q2 XCOTTNU AD"hN148

WRTETYG T6 AOMTNI42

WRAVG(L3 OAVG4) +O(A¶J'AREANL)VUKgvIXSfKNýL, An?1N143

00 9210 KgNL1,KBHX~L~K19PI AOMTNi53

92105 OAV=D(,L~K A VG('(LL A F(L,4L'RENfMTN1i5

CALL CONTINUETIESgg~Y9CvCgCIAt~

DAVG(Ll=DAVGfL) fKARED EA A1PIN152

00 9215 KL=1,KBHX ADMTN157

9215 WAVG(KLgL)=WAVG(w(LL) + AREALNPIARA Ant41N15

WPITE(TSOUTfi5) L, DAVG(L) AtIn1M59

WRITE (ISOUT ,tf 3 A13PINi6O

922 CONTINUE A(IMTIN62

RETURN AtWIN63

END ADPIN1614
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SUBROUTINE AOVEC(NE TtNETSUZBHTIIUPUSUMvVSUM ,DXSUMDYSUMRSU", ADVEr
lTt.WPCAVPMAS,PSIZICFJCVNCFKBHFNDATFLTIMFCAVSWFZ) ADVFC2

C SEPTEM9E~, 1911DVC
C SUiAROt3YINE ADVEC TRANSPORTS PARCELS BY SIPPLE ADVECTION PLUS AnVEC4
C SETTLING, PARCEL TOP ANIC RASE ARE TRANSPORTED SEPARATELY, AND THE ADVEC 5 I
C RESULTS ARE SMEARED. THE COMHON VARIABLE ZP IS REDEFINED HEREIN. AOVEC 6

C Zp - PARCEL CENTER Z COORDINATE 9FFORE ADVECTTON, ECXEPT AS An'FVC 7

C REDEFINED IN~ SUe. ADVIEC ADVEC 8!

COMMON 10PARM/ IPOUT ,IPARINiNOLK ,NAT ,NOELT ,KY ,KKM ADVFr2 9

ltNSEOO ,ICX ,JC i 9,NCX ,e(8HX INDATX( tLTItX ,TSIN ,1SOUT AflVFC 10'

2,EDDY ,FIIBEL ,LSTEP ,P'C18,)WINT ,XLtC ,YLLC ,THETA *ZMT4N ADVEC I11

3,CSK(IP ,MINT 17MAX ,TTMEX ,DT ,DZ qXP ,YP ,ZP AnVEC 12
4.,nINCR ,DOWN ,TP ,ZLOW ,DWAF ,RWAF ,ROPARTgZUPP tVE1.A ADVFC 13

5,OOPEN ,CROSS ,TIME tKKMAi ,KKX ,KKXSi ,KXMIN ,NDATP Anv!C 1t4

DIMENSION NET(ICF, JrF) INETSU (NCF) , 8H (K8HF),9USUM(KBMF, NOATF, LTIMF) ADVEr 15

DI4ENSTON VSIP4(KBHFNDATFLTIMF~IOXSUM(KBHFNDATFLTIMFI A)VgFr 16~

DIMENSION DYSUMI(K9HFNDIITFLTIMF),TIMUP(LTIMF) At'V~r 17

O!MENSION RSUM (KBHF ,NDATFLTIMFt AfOVFC 15

DIMENSION CAVS(,(RHF,,WFZ(KRHFNODAT~,LTIPIFI ADVEC 19

M03=MC43) ADVEC 20

EPSO. 1 ADVEC 21

NOEP=o AnVFC 22

ZOEP=ZPIN ADVrC 23

CHANGE ZP FROM PARCEL CENTER TO PARCEL B3ASE ALTITUDE* At)VF., 24

70=7LOW AnlVFC 25

CALCULATE TRANSPORT OF PARCEL. RASE. AflVEC 26

IF ( (ZP-ZDEP),LE.EPSl GO TO 14i11 AnVFC 27

CALL TRANP (NETNETS-U,7BHTIMUP, USU~4 VSUII DXSUM, DYSiJN,0SUM, ADVEC 28

1NDEPTO)EPZDEPXOL, YOLZOLTOLSIGXLSIGYLROLNDATL, ICFJCFNCF, AI)VEC 29

2K18HFNDATFqLTIMFq0 ,CAVSWF?) AflVEC 30

Go TO 1412 ADVEC 31

11.11 TOL=TP AO)VFC 32

XOL=XP AflVEC 33

YOL=YP AnvFC 34

ZOL=ZP ADVEC 35

ROL=O. ADVEC 36

SIGXL=QWAF ADVEC 37

SIGYL=RWAF ADVEC 3R

CHANGE ZP FROM PARCEL BASE TO PARCEL TOP ALTITUDE. ADVEC 31

1412 ZP=7LOW+OWAF AOVFC 40

CALCULATE TRANSPORT OF PARCEL TOP, ADVEC 41

IF( ZP-ZDEP .LE.EPS) GO TO 1414 ADVEC 42

CALL TRANP(NETNETSUZBHTIMUPUSUMVSUMOXSUMOySUMRSUM, ADVEC 43

lNOEPTDEPZDEPXOUYOUZOUTOUSIGXUIJSIGYUROUtNOATUICFJCFNCF, ADVEC 44.

2K8HFN0ATFqLTIMF, 0,CAVSqWFZ) ADVFC 45

Go TO 1415 AnVEC 46

1414 TOU=TP ADVEC 47

XOU=XP ADVEC 48

YOU~yp ADVEC 49

ZOU=ZP ADVEC 50

ROU=O. ADVEC 51

SIGXU=RWAF AOVFr 52

SIGYU=RWAF ADVEC 53

CALCULATE SHEAR OF PARCEL TOP ANI BASE RESULTS. AIVEC 54

1415 ZOUTNt:(ZQL*ZOU)#02. A %E 55

TOt'T'1 =(TOL.TOU) /2. ADVEC 56

IF(A9SSXOU-XOL.)*GE.1.0E-30) GO TO 1404 ADVEC 57

IF(ABS(TOU-YOL)eGE~ie0lE30) GO TO 1403 ADVEC 58
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POtJTN=C. -n~c5

GO TO 14#05 An~r 60
1403 POUT N=1. 570Mq33 AflvEC 61

GO TO 1405 *ADVEC 62
1404. RrRUrN=ATAN((YOU-YOL),(Xo)U-xOL), AI1vF 6z
1405 R=QOUTHI-ROL ADVEC 64.

SX=.fQT(O()* X)*+(I 1 SGL42 AnVEC 65
SL~iS.SQRTt(SIN(R)/SIGXL)"*2'(COS(R)/SIGYL)"*I ADVEC 66
=POUTN-ROU AOVF, f'7

SK(U=i. /SORT (CCOS(R)IS I GYU) *24i1S14(R)fSIGYU)**21 A0%VFC 60f
SYU=. /SO~RT((S IN (R*, SIGYU) *2"(COS (Q) fSIGYU)A* 2 AnVEC 6q
S TN SX+S ,CRTX0UXt)2+(YI- L L*)1r2 ADVEC 79I SY0TN=SORffSYU*SYLl ArIVC'C.71

YOJTN=YOL* tSXOTN-!ýXL) STN(ROWVTNI On7
CALL ';UM(E E(x)UTNt YCU IN 9ZOUTNt ViOUTNt SXOTN, SYOYN Pf4AS -PSI Z ROUTN, 1,Abv,ctr 7,4

", Su T , IPOlYT9MC3 ,N8Lr) 
DV 75
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SUBIROUTINE AMBNTIZC~iDF7,WFZ,ZHTWD!TFFAAPBCC,DENOMEF,NET, AtIPNT
lNETSUqZPtHTT;4UPq US U I,,VSUM,ODXSU1,OY SUMS RSJMtNTRIP9LT I",TCF,JCFNCFt AM PNT2
2 KqF INFCA TF, LT IMF, KKF1,CnVS3 AMF!;T 3

C SEPTEMqER 1971 MN k
7 C SUPOUTINE AMINT DETERMItJES FROMi INPUT FAL'.. PATE AND VERTICAL WI-NO AMPNT 5

C AND3TUIQBULENCE DATA TH4E COEFFISIENY DATA VECTORS A#4FNT F
C A~t)=S2'O'(IFF(K4utoIFFt(z))4S1'F((rI), At~eNT ?
C BF~fK)=S2*tDIFFPK,1j,2..PDIFFit,*uIFpcK-1)).SiaF(K,, A?4BNT 8
C CC(K1=S2*t0IFF~t)+DlFFf(,-l;) AMPNT 9
C DEIM'O'+HV*g-r)lC')EKi 9 AMPNT 10
C E(K)=TIETA*AA(K)/fENOM(K, AMPNT 11
c WHERE AMPNT 12
C SIT)TIDZ, AMEPNT 13

C 2DTI (2.' (DZ)**2)) q A14PNT 14.

C ND F.IS A TEMPORARY WORKING SPACE FOR VERTICAL VELOCITIES. AMPNT ir

C, CF<~l-VEPTTCAL DFFUSIVITY A'T ALTITUDE INCOE'4ENT KY-1. AMPNT 18

C NTqIP - OPTIOMJ CODE FOR HORT70NTAL ADVECTION OF MASS ALOFT A:4PNT 20
u ~~~POSITIVE IF NOATO IS STORED IN NTRIP APT2
C <~~GATIVE IF NOATO IS TO BE FOUND VI4 CALL TO 5f.). TOANP A'4RNT 22

COtVICN /O'tIAIS" IPOUT 1,IP AR IN, NBLie NAT ;NnELT K~X KKMC? A.MSNT 2:'
'.,NSEO)O ,ICX ,J'y INCX I ,K~i'4X ,NflATX ,L-TIMX ,TSIN ,ISOtJT AMPNT 24.
2,EDOY ,FMBEL ,LST~r qt4t(15),WINT ,XLLC ,YLL(- ,THETA ,ZMIN IAMPNT 25
3,CSKIP I"INT ,ZMAX ,TTMEX *DT 9 ,r Xp ,YP ,ZP A#KPNT 26
4,DINCR ,DOWN ,TP ,ZLOW IDWAF -PVAF ,RnPART,7UPP ,VETA Alt!tNT 2?
5,DOPEN 9CROSS ,TIME gIKMAi ,KKX ,KKXSi ýKYMTIN ,NDATP AMPNT 28
COMMON / 00P LE IDF K X S 1,E FF 1J)X IF MAB,9P H1,T HET 0 AMPNT 29
DOUBLE PRECISION AAIXKF),BB(;ýKFI,CC(KKF),V-ENOM(KKF),EýKKF),F(KKF) AM!PNT 30
DIMENSION IDIF F (K KF)W NK KF)17 HT (KF ) DF Z- HF9 NnA T F, IT IMF I AIPNT 31
DIMENSTON WFZ(KBHF,IKDATF,LTIMF),TIMUP(LTTIIF),Z9H. FI(HF),ZCH(KBXIF) Af'UENT 32
OI?4ENSL ON OXSUM(KBI-FNDATFLTIMF .DYSUM4KBHFN!)ATFLTI"4F At4UNT 33
DIMN~tSION USUM(Kqý-FNOATF,.LTIMF) , VSUM!'(9HFtnDATF,LTIMFt IIMPNT 3'.
DI~4ENSION RSUM(KBI-FNrArF,LTIMF),NETtTCý,JCF),NETSU(NCP) AMUNT 35
DIt1EN4SItN CAVSI.(BHF) AMRNT 36
DOUBLE PRECISION DFKXS1qEFFL.UX,FMA8,PPI,TIHETo AMPNT 37
DOUBlLE PREC-ISTON SI,52 AMPNT 78
DATA PROGR f*AMnNT $1 AMPN- 39

C.ONSTO~UCT F AND DIFF FOR K=O,.z..,KX AMBNT 40
NDEP=10fl AMFINT 41
TDEP=TIME AMPNT 42
NOATD=IABS(NTRIP) A#4BNT 43

COMPUTE KBH ANC, INITIALIZE At4PNT 44
prFF1KKIl=0. AMPNT 45

F(KKM=P-.AM13NT 46
ZOLO3ZHT('CKM) AM!4NT 4?i
DOLD=DTFF(KKM) AMPNT 48
FOLO=F KKMI A?"PHT 49
CO i K=1,(BHX ANqFNT 50
KBH=K AMBNT 51
ZNEW=ZCH ý<9H) AtMBNT 52
IFtZCLO.Lt.ZNEW) GO TO 2 AMVNT 53

I rF(fc8H*tOQt(Bt1X) CALL ERPOR(PROGRM,-1,1SOU7I A'9BNT 54.
2 Ifr(N7RIP.LT.-l) AMONT S55
ICALL TRANP(NETNETSUtZBHTIT4UPUSI~tVSIJMDXSUMDISUMRSUM, AMPENT 56

ONE~q TOEP, INEW 9 0OY C 9ZC,9TO tS IG A09SIGYO 9RO 9NDAT OICFv JCF 9NCF IKS HF, AMPUT 57
5WOATFLTIMF,1 ,CAVS,%F7 AMFPNT 58
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ONEW= Of-Z Wý, NOfTO, L (IFI A?4RNT 1;
FNEW=-WF7(f.I.nH,N0ATeI,LTTt4, A#FNT 61)
0)'L(OPE=(tiNEW-DOLD), i fNEW-7rOLD) AMF~I PNo2
FSL3PE=(FNEW-F0Llll/Q(NEW-7OLO$ AMPN'~T 6?

00 9KXKKHA19KKX AP4PN¶I 6?

TF(KBH*LT.KPIKX-11 fC TO 3APT6

F(KK)=FNEW A~.T6
GO TO 5 AP-TF

3 KBH=KnH.1AMNTT

!JOLO=CNEW AMP~t 7?

GO TO 38 AMPNT ;r
30 Kqrmyt.+l -' PMT 7 6

YFfKBCLr.KPý.X-1) (C TO 32 AMPHT 77
KBH=(RC AMP'ýIT 78it I 31 ZNFW=7CH-(KA") AMtNl 79
IP(NTPTPLT.-I ? AMPNT 8V'

ICALL $'RNP(NET,NFTStJ,ZiRHTT'UP,USUilVSUI4,,XSUM,DYSUP,9RSUM, AMONT 81
2d4DFP,TrP,ZNF,XO,?C,ZOTO,SIGXOEIGYOPO,N0-ATO,ICFJCF,NrF,<PHV, AMPNT A?
3NnATF,LTIMFq:,CAVS, hFZ) AH1PNT 83
t0NEW=OFZ tKBH,4OiATO, ITYT) A4PNT I44

t-ýNFW-:-WFZjKPfHtNOATr),LTIM) AHIPNT 9 '

32 K~s~t=K8X-l APtT 87

00 35 r.=XC,<RHX#41 AMdPNT 88

Z 01 ) T H (( T - ) AM9PNT 92

MCALL TRALNP(NET,NETSU,ZBH,TTMUPIU!iU,VSW4,bXSUMgnfl"SUM,PSUM, AMIiNT 9.

Gn TO 31 tMPNT 9100

38 ZKEW=ZCH(e('t4) AN8e4r101
Ii:(NTPTPLr.-1I A4Nr

ICALL TIRANP-tNET,NVTSU,Z8Il,TTMiUP,tltb.iMVSU!i,OX$UM,DYSUM,RSUM, At'PNT:O07
2NOE P,9T OFP,7NE Wr O, YC,2GCýf0. S ICA 0,S IGY 0RONt&V, Nfmf ICFJCF N,NF:.KP HF, m^4rNT'u"
3-N0ATF,LTIKP,i,CAVS,h-FZ) A flNT 105
DREW= OF, (Ki3H9 NOA TO#LtT 1?4) AMqPtlflG6

~ IFNEW=.WFZtK8~4;N0AT0,l-TIM) AMBNTIG7
0SLOFE=(tPNEW-OOLr)) I (ZNEW-ZOLO) A019NT~bC
FSLOPE=(FNEW-FOI.0) /'%ZhtW-ZO%.O) Mtf0

S[ tI FF ( K =t) 4 05tD~ opF'17 H7'(<(- 7oLD 4NTIIP
F (I(KK =itýMll 4SL OPEC- f ZH tKle-ZOLnt AM9NT11x

5 CONTINUE AIPNTI12
CORREC.T t0IFFUS1Vl~lt:S FOP CROS3'!NG TRAJECTORIES EFFECTS AMP4NT113

00 150 KK=KPeT114
150 ClFF(K;Z)=DOW~wi)T9FfNK) AMNTtl5

CO"l8INE STILI.-AI;? FALL RAIES WJITH VFRTTCA. WINDS AHPNTj.16
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110 250 KK--KKCiKKX AI4PNT~IV
250 F(KK=(K4)4W(e(,) MNi8

AMPNT118

IF(VETA.LT.0 GO TC 17 AMPNT121
WREV-F(KK~'i!&J AMENT122
DFF(DIFFt4fi)+IFF(,(I(?AI))I U.'ODZ) AMPNT123

&S fKKM) =(W4.F+ORf F) f EIVETA41REFI AMSNT124
CGMPUTE AAtRBCCt0ENMtS, ANC E FOR K=1,...,.(X-1 AMPNT125

17 S2=n7 AM4PNT12f'
SI=DT AM P NT127
sl=s1/S2 AMPNT128
"*2=1-i/ 12. *S211 AMPNTi29I
0i 1.8 K=.(,-41,KKX AMPNT130

19 AA(KK)=CC(KK+I)4.S1VF(KK41I AMPNTt33 i
DO 20 K=<KM~~gIIPKXSI AMPNT13'4
9S(KK) AA(KK-1b+-l.C t(KK~i At'4NT135

DENOM(,ý)=i.'THETQ' (BB(.(') -CC((iK) 'E(KKi('-) AMPMTt3E6

20 E(KKi=THEtG*AA(KK)/ltENCM(IKK1 AMPNT137

CZ221 r'ORt4ATM*CONTENTS~ OF APPAYS ZHT, Ft DIFF, AA, BP, CC, QENOM, E*) A1NT4

C WRIYE"ULSOUT*2222) ZITAMPNT141

-1 WR!TEI(ISOUTt222?) F AMrtmJT142

c WRITE(ISOUr,2222) 01FF AMPNT14+3
-' C WRTI1UISOUT922221 AA AMONT144

S c WRITZ(ISOUT,22221) 99 A!1PNI145
C WRTTE(ISOUTra~e-) cc AMtPNT146
C WRITE fISOUT,92222) IENOM AMIPNT147

C WRITEtISOUrT!2222 E AMIPNT148
C2222 FOCMATi*101t~3E10,2111 AtIPNT149

r:ETURN A'qPNri50

Eton AMONT151
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SU13ROUTINE SDRVS(NETNETSUZB4,ZCHTIMUPUSLJMtvSUMoySUM,O~ySUM, SPPVIR I
IIRSUMtOFZWFZOAVG, WAVG,ALTQHOATEMPAA,68,CC9t)ENOMDIFFEpOW, SDPVS 2

2ZHT,TCFJCF,NCFKPHF,Nf1ATFLTTMF,I(KFNATFtCAVSI SPPVS 3
C SEPTEMRF,ý j9fi SPPV'; 4

SUPUTN SRSUEVIE IFSEAN/OAVCTV TANPR SPSOF FALLOUT PARCELS LISTFO ON TAPE IPARIN. PARCEL PARAMETERS ARE SPPVS 6

C STORED IN ARRAYS XPARYPAQvzPARIrPARPDAM,PSA,4,RWFRtDWFR,ZLWFVWFRsPRVS 7
C ONLY ONE PARCEL IS TRANSPORTED AT A TIME, FOR THIS PARCEL AROVF SPPVS 5

C ITEMS ARE STORED IN XkIYP,ZPTPPSIZPMASRWAF,nWAF,ZLOW,VWAF. SPPVS a
C XPAR - X COORDINATE OF PARCEL CENTER DATA VECTOR (AT TIME TPARI SPPVS 10
C YPP-YCODNT FPRE ETR AAVCO A IETA)SIS1

a C ZPAR - Z COORDINATE OF PARCEL CENTER DATA VECTOR (AT TIME tPAR) SPPVS 12

C TPAR - TIME OF DEFINITION OF CLOUD PAPCEL DATA VFCTOR SPPVS 1!
c PnAe. - MIDPOINT OF PARCEL PARTICLE SIZE CLASS DATA VECTOR SPRVS 14

C PC, A'4 - TOTAL MASS CF PARCEL DATA VZýCTOP (AT TIME TPARI sopvs Is
C OWR - RADIUS OF PIýRCEL AT C. 0. M, DATA VFCTOR (AT rIME TPAPI soPVS 16

C tjWFR - PARCEL THICKNESS DATA VECTOR (AT TIME TPAR) SPPVS 17
c ZLWF - ALTITUDE OF PARCEL BASA DATA VECTOR (AT TINE TPAR) S~PVS lA

C VWFR - PARCEL VOLUI'E DATA VECTOR (AT TIME WPAR) SPPVS 19
COMMON fQPARM/ IPOUT tIPARINNBLK ,NAT ,NDELT ,*(X ,'(iM ';PVS 20
i,NSEOO IXCX ,JCX ,NCX ,I(IHX ,NOATX ,LTIMX ,IsrN TISOUT SPRVS 21
2,EOOY ,FMBEL ,LSTEF ,MC(1i),WINT ,XLLC ,YLLC ,THETA ,ZMIN SPFVS 22
3,CSK~IP ,MINT ,ZMAX ,TIMEX ,DT ,oz ,XP ,yp ,ZP S"PVS 23
1.,DTNCP ,DOWN ,TP ,ZLOW DOWAF IRWAr ,RODAPTZUPP ,VFTA qPPVS 24
5,DOPEN ,CROSS ,TIE KKMAt pKK.X KK~eXSI ,eXMIN ,NOATP SPRVS 25

COMMON IflD9LE/OFKXSIEFFLUXFMABPHTHTýETC SPPVlý 26
DOUBLE PRECISION AA(K(.F),BB3(KF),CCt(<F),DENO'-'(«F,,E(.(<F),F(<.F) SaPVS 27
DOUBLE PRECTSION G(KCKF) SPPVS 28
DIMENSION ALTU."ATF) ,RHO(NATF) ,ATEMP(NATF) SPPVS 29
DIMENSION NET(ICFJCF) ,NETSU(NCF),ZBH(KBHF),ZCH(K83HF),DIFF(KKF) SPRJS 30

S IDIMENSION USUM(KBHFSNO)ATF,LTTMFt,VSUM(KU!HFNDATF,LTIMFIW(KKF) SPPVS 31
DI"'ENSION DXSUM(KBHFNDATFLTIMF),DYSUM(KBHF,NDATF,LTI94F) SDPVS 32

jDIMENSION DFZ(KBHF,NOATF,LTIMF),ZHTIKKF) SPPVS 33
DIMENSION WFZ(K(RHFVtýOATFLTIMF),DAVG(LTIMF),WAVG(,(BHF,LTIMF) SPRVS 34
DIMENSION TTMUP(LTTIIF),RSUM(KRHF,NDATF,LTIMF) SPPVS 35

DIMENSION XPAR(100)sYPAP(100),ZPAR(100),TPAP(100),PDAM(100) SPPVS 36
DIMENSION PSAM(100),RI4FR(100),DWFR(100),ZLWF(100),VWFR(100) SPRVS 37
DIMENSION CAVS(KSHF) SPPVS 38
DOUBLE PRECISION DFi(XS1,EFFLUXFMf44,PHI,TH4ETQ SPPVS 39

8014 FORMATf*+*Ti02,E12.14,T4l SPPVS 40
805FORMAT(*+*Ti03,*AIRFORNE (ADVCN)*) SPRVR 41

316 FOPMAT(* *I4,SE12.41 SPPVS 42
8017 FOPMAT(*+*Ti03,*4IRPORNF (DIFFN)*) SPRVS 43
8018 FORMAT(*+tT103,*ADVECTTVE TRNSPT*l SPRVS 44
8019 FORMAT(*44T103,t IMPACTED WAFER*) SPPVS 45
3020 FORMATt*+*T103,*OUTSIDE WTNOGPIO*l SPPVS 46
8021 FORMAT(*0*36X9*PARTICLE SIZE CtASS*E12.4,$ MICRONS$) SPRVS 47

3022 FORMAT(* *22X~tFALL RATF*Ei2.49t ?IETFRS/SEC AT ALTITUUE*EI2.4,t S~PVS 48
1 METERS*/22X,*UPPER LIMIT INPUT ALTITUDE FOR ADV. TRANSP. IS*Ej.2.4SPRVS 49
2,* METERS*) SPPVS 50

8024 FORMAT(0*$T2,*NSEO 11,g*XPtT23,$YP*T35,*ZP*TI-7,*TP*T58,tPMAS*T7O,*SPRVS 51
IRWAFtTS2,*ZLOW*T94,$DWAF*T1O7,tflZ*T115,*KXt/) SPPVS 52

8025 FOP#IAT(*ONEGATIVE DEPOSIT. WAFER NO.*I4,t AT T~TME*EI2.49t. VARIASLSPRVS 53
5ES EFFLUXFHABDEP *2012.4,E12.4/1 SPPVS 54

DATA PROGRMI*SPRVS 11' SPPVS 55
JF=100 SPPVS 56

KKMA1=fi(M~1 SPPVS 55
THETO= THETA SPS5
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PHTI1.-THETO se'PvS 5i
KXBF=OS 0zF
MtC3=MC(3) SPRVS 61
N15E 0 = SPFvs 62~
PSZRE=-2*0 SPPVS 63

COMPUTE OVCRALL AVERAGE VERTICAL VELOCITY FOR THIE FIRST UPDA'ý, SPPVS 64
WAVC,(:0*O SPRVS 65
K8HMi=K9HX-1 SPPVS 66
DO 50 91,i(BHmt SPPVS 67

50 WAVGK=WAVGK + WAVGI(Xtil*(Z9H(K+il - ZOMI'r' SPPV~z 6.
WAVGK(=WfVGK(/(ZIBH(,(qt.X)-Z0HI4()) SPPV43 691

COMPUrE TIMEX MARGIN FACfCR FOP AnVECTIVE TRANSPORT AIRBORNE TFST SPPVS 70
rF(NDATX-1)70t70,6o sppv,; Ti

60 SLP~i.1 SDP'vs 7?
GO TO 90 SPPVS 73

70 SLOP:1.0 SPS7

COMPOTE MINIMUM SMALL ALTITUOF INCREMFNT DZMIN spv rez
80 DZMIN=(ZMAX-Zt4TNI/,<X S S7

ClIZ IOARIN TAPE AT 9EGINNING OF INPUT PARCEL RLOCK SPPV"; 77
100 REA0(IPARIN) NP S~pVS F8

IF(NP.LE,0) GO rO 806 SPPVS 79
IF(NP.GT. IF) CALL EFROR(PROGPM,-iOOISOUT) SPPVS 80

COPY IN A BLOCK( OF INPUT FARCEL PARAMETERS FROM TAPE IPARIN SPRVS 81
READ(IPAP!N) (XPAR(J),YPAR(J),ZPAR(J),TPAP(JIPOAMIJ),OSAM(J), Sapvs 52

IRWFR(J),OWFPCJ)tZLWF(J),VWFR(J),J=1,NP) SPPVS 43
COM'MENCE PROCESSING BLOCK OF INPUT PARCELS ONF AT A TIME SPPVS 54

0Eý 1000 J1,gNP SPVS 8F
.ASEQ=NSEOe-I SPPVS 86
IF(NSEa.LToNSEQO) GC TO. 1000 SPPVS 87
XP=XPAR(JI sP~vs 88
YP=YPAR(J) Sapvs 31?
ZP=ZPAR(J) SPRVS g0
TP=TPAR(J) SO'PYS 91
PSIZ=1.0E6-POAM(J) SPPVS 92
P"AS=PSAMtJl SPPvs 93
RWAF=PWFR( J)/2. SapVS q4
OWAF=t3WFRfJ) SPPVS 95
ZLOW=ZLWF(J) SPPVS 96
VWAF=VWFR(J) SPPVS 97

CHECK( FOR NEW PARTICLE SIZE CLASS SPRVS 98
IF(ABS((PSIZ-0SZBEIIPS!7).LE.1.0E-10) GO TO 103 SPPVS"99
WRITE(ISOUT,8021) PSI? SPPvSioo

COMPUTE MID-ATMOSPHERE FALL RATE FAV FOR NEW PARTICLE S17E CLASS SPRVS101
H= (ZMTNIZMAXI 12. SQS0
CALL TRPL(HNATALTRHCOEN) SRS0
CALL TRPL(H,NAT,ALT,ATEMP, vrst SPRVS104
CALL FALRT(PsIzROFARTHDEI4,VlSFAVISOUT) SPPVSIOS
FAV=FAV-WAVGK SpPVSio6

COMPUTE UPPER LIMIT ALTITVOE FOR ADVECTrVE TRANSPORT OF THIS SIZE PART. SPPVSIO?
CALL CALI'3(Z8HK8HXZMIN,-1,KBHZ) SpRVS1O8
CALL TRPL(ZBH(KBHZ) ,NATALT, ATEMP, VIS) SpPPVS19
CALL TRPL(!8H(K(8H?) ,NATALTRHOO)EN) SPPVS11O
CALLFALRT(PSTIZROPARTZBHI(KBHZ) ,DENVISCAVISOUT) SpPPVqm
TOEP=TP + (Z81I(uBHZ) - zmIN) f(CAV - WAVG(i(8HZ-191)1 SPPVSii2
K9HMl=K9HX-1 SPPVSiI3
00 1001 tZ=u08HZ,.(RHM1 SPRVS1I4
CALL TQPLC( I ),NATALTATEMPVIS) SPRVS115
CALL TRPL(ZCH( IZ ),NATIALTtRHOIDENS SPPVSIi6
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CALLFALRT(PSIZROPAPT,ZCH( IZ 3 ,DEN,VIStCAV,ISOUT) SPpvSli?
*~ jTnEP=TgEP + (ZBHi(IZ~1) - 7SH(TZ))/(CAV- WAVG(I?,1)) SPp'¶Sti8

IF(TfOEP*GLýSLOP*TII4EX) GO TO 1002 Sp~l

ZLTm=5.0E'. SPRvs12I
~ IGO TO 1003 SPPVS122

1002 ZLTM=78H(rZe1) SPPVS123
1003 WPITE(TSOUT98022) FtVpH,71.1M SPRVS1Z'.

WRITE (ISO'T,3024) SPPVS12c
COMPUTE PAPTICLE FALL PATE TAKLE FOP EACH ATMOSPHERIC STRATUM WHEN Sppvs126
C A NFW PARTICLE SIZE IS ENCOUNTERED SPPVS127

DO 101 e(.<Z=1,<fHX SPPVSt20
CALL IRPL(ZCH(KKZ,,NATALTArEMP,V:SI SoPVc120
CALL TP~PL(ZCH(K(IZ1 ,tATALTRHOtDENI SPS3

101 CALL FAIRT(PS1Z,ROPARTZCH(KKZ ,O)EN,VISCAVSU(K(Z) ,ISOUT) SPPVS131
CMUE nFUSVT CORRECTIONS FOP NEW PARTICLE SIZE CLASS SP "V 13?2

DWN=(FAV*EDDY)** "2VS3

El OOWNI .fSlRT( 1.tOOWtN) soavs13I5
P SZSl E=P S IZ Sppvs13F~

103 WPITE( ISOUT,6016) NSEO,XPYPZPTPP?4ASRWAF, ZLOW,OwAF SPPVS137
CANCEL PROCESSING OF PARCEL IF IT HAS ALREADY IrPACTED SPPVS133

IF (TFIX(OWAF).GT.0) GO TO 1200 SPR vS1 3
WRITE (ISOUT,80191 SPPVS14C
CALL nUMPEP(XFlYP,7PtTP, PWAF, PWAFt PMASPSIZ,0.,0, SPPVS141
I IS OUIT, I P 0UT M r3 , N F tXIk)VS4
60G TO 1000 SPPVS143

a COMPUTE INDEX OF MESH OR SUP-PESH CONTAINING PARCEL CENTER POSITION SPPVS144

CAN0CELL FALT(PSIZRO~X~gPDR NHDENPVIS,XCV,ISUvTCFJ)NFVSPS4

CACLPROCESSING OF PARCEL IF IT WIS. REMAIN AIUPORE A Y IFFSIO SPRVS158
IFNAVD PNAGT0) G C14 SPPVS147

WRTFLYTSOEXT95G0 TC124 SPPVJS146
GO TOt080SPRVS149

COPTEAEALL FALL RATEAV CAVFP) SPPVS150

14 UPET=ZLOW- (UPPO)/(U-ZO SPPVS65l
IF(CSKPLE.PES-ZO O 25 SPRVS1532

4 COCPUT TANPORT BY TADVET*AON ,IF TRUCAIO ERO I ECED6

1250 IFOZ!NLE.0.2'tOPAVIFAV) GO TO 1500 SOU SPRvSi7O
CANCEL PROCESSING OF PARCEL IF IT WIL.L REM4AIN AIRBORNE RY ADIFFCSION SPRVS1?i

L IF(ZLOWN.LT.LIM) GOT 2~SPPVSi.7

TFLYTEIOTME 015) S'PPVS1?3

GOCKPLEPET G0 100025 SPRVS166

128 qWTEIOTSt)SRS6

GO TO -0---



S1409 WqITEtTSOUT980181 p)sT
CALL AOVEC(NE1,,NETSUZBHTIMUPUSUM,VSUM,DXSUP,9OYSUMRSUM, SPPVS17E6
£TOEPqCAVtPMASqPSI7, IFJlýFN,~HFNDATFLT!Mi',CAVStWF71 S~ppqSt1??
GO T0 1000 SPPVS178J

COMPUTE SMALL ALTITUDE INCRE"FNT OZ SDRVS179
1500 OZ'4AX=nWAF SPPVS180
1501 IFt0ZtIAX.G.E.0ZMTN) ~U 13 1592 SPPVESI31

DZMAX=2*D*DZM&X SpRvSI85

GOi Tn~(XE GO C Z30 sppvslqia
t52KX=.2*DKVeKX SPPVS3189

KFKXSI=K*KXM-1 XkYI SPPVS187

00 130', KK 0114iK 79A SDPRYlsa '

KK--4K s'ppVS1'9

CALL TRPL(ZHT(e<K)fNfT*ALT7RHOv)EN) SPS9
CALL TRPL(ZHT(KK<),NAT,AL1,A1-EMPVrSI SPPVS~igi

1304 CALL FALRT(PSIZRCFPTZMT(KKIOENVISW(KK,),ISOUTt SCIPVS198
'(XBE=KX SPOVS199

COMPOSE INITIAL CONCENTRATION DATA VECTO* SPPVS20D
1305 CALL CONCf7HTqOKK7! SPRVS201

CANCEL PPOCESSING OF WAFER IF INITIAL AIRPOPNE MASS IS TNAOE3UATE S~PPVS202
1V(FMAg.LT.t) GO TO 1000 l;PVS203
DEPI3E=O. SPPVS 201.
f4TRIP=N!ATP SPPVS2O5

COMPUTE FIRST DEPOSIT INCREMENT TIME INTFRVAL TOELT SPPWý20E6
TOELT=TFLYINDELT SPRVS20~
TL ARG=TDELT SP PV S-2 8
T4E=4.7UP/(3.*CAV) SPOVS2o'9
IF(TAE.LT.TFLY) TDELT=TAEi'NDEtT SPPVS21 0
TS$AL=MINT*flT SPRVS21I.
IFITDEtT.LT.TSMAL) TOELT=TSMt-A SPfVS212

COMMENCE DEP0CISM TIME LOOF SPPVS2i3
TIME=TP SPPVS21(t
TPAUS=TIME SPRVS215
LTTM=-i SPPVS216
NPASS:1 SPPVS217
XOBE=XP SPPVS218

*YO1RE=YP sp,;vS,-21Q
1 LSTEP=TtJELTFDT *1i. SPRVS220

TOELT=LSTEP*OT SPPVS221
135 TPAUS=TPAUSe-T!ELT SPPVS222

COMPUTE PATA SET TUME INDEX L1IM SPRVS223
CALL C&klI~(1IWUPLTIMXTIMtIE,4,LTIMAI SPPVS224
IF(LTI",NE.LTI"Al GO TO 3 SPPVS2215
IFZUA8S(NT9IP)-1) 319321,31 SPRVS226

3 LTTM=LTIMA SPPVS227
COMPOSE CONCENtRATIOt4 COEFFICIENT DATA ARRAYS SPRVS228

31 CALL AMUNT(ZCH4,OFZWFZZH!,N,DIFFAAB6,CC,0)ENOMEFNET, SPRVS229
INETSU,ZBH, Tlt'UP,USUP,gvsumOXSUKoysum,RSUMi,NTRIP,LTIMtICFJCF,HC.FSPPVS230
2KBH4FgNDATFgLTIMFvKKFgCAVSI SPPVS231
NTRIP=-NDATX SPPVS232
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SI COMPUTE NUMBEP OF ITERATICNS LSTEP OF SOLUTION TO VERTICAL DIFFUSION SPPRV2'3?
C DIFFERENCE EQUATION FOR THIS DEPOSIT INCREMENT TIME INTERVAL SPPVS234
32 ir(LTIMGE.LTIMX) GC TO 138 SPRVS23 S

IF(TPAUS.LT.TIWJPfLYIM,1~l GO TO 140 SPPVS236
TPAUS=TIMUP(LTIm+i) SPRVS237
TnELT=TPAUS-TIME SPPVS238
LRTEP=TDELTIDfG1. SPP'VS239
TOELT=LSTEP'or SPPVS240

t 38 IF(TPAUS.LT.TIMEX) GO TO 140 SPPVS241
TPAUS=TIMEX SPPVS242
TOFL-T=TPAIJS-T TME SPOVS243
LSTEP=TDELTrO04-1. SPPVS244
TOFLT=LSTEP'O)T SPPVS?45
lF(LSTEP.LE.0) GO TC 1000 SPPVS246

140 IF(NPASS.NE.1) GO TC 4 SPPVS?47
NPASS=2 SPRVS?4ti
TDELTP=TDIELT SPRVS249

COMPUTE DEPOSIT INCREMENT FRACTIONAL MASS DEP SPOVS250
4 CALL GIFFF(ODA,RP,CCDENOr4,E,FvnEP,,(,F) SPPVS251

CHECK DEPOSIT INCREMENT FRACTIONAL MASS DEP AGAINST OOPEN SPPVS252
IF(DEP.GE.-DOPEN*TDELT) GO TO 5 SPPVS253
4RITTE(ISOUT,30251 NSEOYIMEtEFFLUXFMAR,DEP SPPVS?54

S15 IFr(DEP.GEoIJO0FN4TDELT) G~O TO 7 SDPVS255
CHECK CUtqULATIVF ATROORNE FRA~CTIONAL MASS FMAS AGAINST FMIBEL SPR1525 6

IF(SNGL(FMA;0,.GTFMPEUj GO TO 135 sppV,1ý57
GO TO 1000 SPPVS258i COMPARE PATE OF CHANG,-E 0OF 0LPOSTITON RbTE OPOP WITH OINCR AND ADJUST SPPVS25O

C NEXT TOELT SPRVS260
7 O~P(C~T)L)(EP/IETIICL SPPVS261

IF(DrOftPLTDTNCR) GC TO 10 SPRVS262
TOELTfRzTDELT SPRVS261T
TflELT=TOELT12, SQPVS264
IFr(TOELT..~T.TSHAL) TOELT=ISMAL SPPVS265
60 TO 13 SPRVS266

JOf 10 F(OPDP.GT.OTNCRI GC TO 11 Sz3PVS2G 7
T DELTB=TOELT SPRVS268
TDELT=2.*TnELT SPPVS26

IF(TOELT.GT.TLARG) 7DELT=TLARG SPPVS270
COMPUTE DEPOSIT INCREMENT MASS PMOEP S~PRVS271

13 PMDEP=PMtS*DEP SPRVS272
DEP8E=iEP SPPVS273
NDEP=O SPPVS2714

ZDEPZMINSPRVS275
TDEP=T THE SPRVS276

ýOMUT DPOST NCEMET sTHISONE(OTtO AND HORIZONTAL DISPERSION SP VS2 7

C ~PARAMETERS (SIGXOSYGYCtRO) AT TIME2TO SPS?

CAL TAPNTHIT~~~tIUISUWFEMNDST V I UFFER DATA VECTORSu SPQVS27'.
CALL flI~~tYP4PRXIY ,YHZOTrGO,SIGYO,SIGY,NPMoEPC,PSIZ,RO, ,KS~ S-PPVS280

CONINUEON T,!O NET,3,Bt' WAESFTI N IS USD IDrPPVS288
08E~tOLE0 GO 0C10 SPR~VS2 8?

XOBCE=X SPOVS28e
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IF(TIME+Of.Lr0 TIMEX'J GO TO i. SOOVS29i
1003 CONTINUE SPPVS292

GO TO 100 SPPVS2q3
COPY OUT BUFFER DATA VFCTCRS, WAFER PROCESSING HAS REEN C',0IPLETED SPRVS294

806 CALL OUIIPER(0,90.,0.90., 0..,9 0., 0., 0.9000999, SPRVS5?95 -
1iSOUTIPOUrt4C3,N8Lf() SPPVS296
CALL DUIIPER(.O.C.0.,0., cot 0., 0., 00,o.,99qt SPPV'z297

1IZl'OUT, IPOUTtNC3,NBLKd) SPPVS298
REWIND IPARIN SPRVS299
ENn FILE IPOUT SPPVS7 O00
REWIND IPOUT SD PMG13~
RETURN SPPVSS02

ENfl SPPVS303
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SUBROUTINE TRANP(NETNETSU,7vjHTIt4LJPUSUt1VSU~qDXSUMDYSUtqRSUM, TRAMP 1
INOEPTOEP,ZOEPXOYCZCTOSIGXOSIC.YORONOATO, TCFJCFNCF,Ki4HF, TRAMP 2
2NnATFLTIMFtsRIPCAVS, WFZI TRAMP 3

C SEPTEMBER 1971 TPAHNP 4
c StjqROUTIKE TRAMP DE7ERPINES (AT AN INPUT YER14INAL ALTITUDE PLANE) TRANP 5
C 'HE WAFER HORIZONTAt CENTEQ POSITION AND UISPEISION PARAMETERS FORTRANP 6
C AN INPUT TRANSPORT FLIGHT TIME TRAMP 7
C CAVS -PARTICLE FALL RATE TABULATED FOR EACH ALTITUDE STRATUM4 TPANP 8
C OXSUM -TURBULENCE X COM'PONENT (WEIGHTED SUMI 3-DIM. DATA ARRAY TRANP 9
C DYSIJM -TURBULENCE Y COtitPONENT (WEIGHTED SUM) 3-DIM. DATA ARRAY TRAN:) 16
C NEr HORIZONTAL SPACF GONTROL NET MESH 2-DIM, ARRAY TRAN0 11
C NETSU - HORTTONTAL SPACE CONTROL NET SUR-MESH DATA VE'CTOR TOANP 12
C RSUM~ - WINO HEADING ORIENTATION ANGLE (WEIGNTED SUM) 3-0IM. ARRAYTPANP 13
C USUM - WINO X COMPCNENT (WEIGHTED SIUMS 3-OIM. DATA ARRAY TRAM4P 14
C VS'JM - VI1Nn Y COMPCNENT (WEIGHTEn SUM) 3-DIM. DATA ARRAY TP'ANC 15
C ZBH - ATMOSOHERE FTRATA IASE-ALTITUDE DATA VECTOR TRAMP 16~

* C MODE - COMPUTATION MODE SWITCH TRA~'w 17
C 0 RAPID COMPUTATION TPANP 18
C 1 LAYERWISE COMPUTATION )PANIJP 19
C NOEP -,OPTION CONTPOL VARTIALE TPANP 2C.
C ZERO IF SIGXO AND SIGYO ARE TO PE %COMPUTED TPANP 21
C NON-ZERO IF SIGXO AND SIGYO ARE NOJT TO BE COMPUTED AND TRANP 22
C IF NDATO IS TO IE POSITIVE ALWAYS TRAMP 23
C TDEP -ADVECTIVE TRANSPORT TIME INTERVAL TRAMP 24
C K~IP -CONTROL VARIAP-LE TRAMP 25
C 0 FOR Ar3VECTIVF TRANSPORT TPANP 26
C 1 FOR DIFFUSIVE TPANSPORT TPANP 27
C WFZ - VERTICAL WIthC FIELn TRAMP 28
C ZOEP - AOVECTIVE TRANSPORT TERMINAL ALTITUDE TRAMP 2q
C TO -~ TIME AFTER FARCEL AnVECTION TRAMP 30
C XO - PARCEL CENTER X COOPO!NATE AFTER ADVECTION TRAMP 31
C YO - PARCEL CENTER Y COORDINATE AFTED ADVECTION TRAMP 32
C ~.ZO - PARCEL CENTER Z COORDINATE AFTER ADVECTION TRAMP 33
c SIGXO - PARCEL MASS HOR. STAND. nEv. DOWNWIND AFTER ADVECTION T"6NP 34
C SIGYO - PARCEL MASS HOR. ST~tND, 0EV. CROSSWIND AFTFP ADVECTTON TRtNP 315
C NOATO - HORIZONTtiL INDEY. OF LATTICE CELL CONTAINING POINT (XC,YO) TPANP 36

S C 10 - WIND HEADING ORIENTATION hNGLE AFTER A15VFCTION TRAMP 37
CO~r-ON /0PARM/ IFOU-7 riP~AoIN,NBLK #NAT -NT3ELT ,(X 9KKsM TRI]NP 38

1,;lc'SQOC ,ICX ,J&X ,NCX ,KBHX ,NOATX ,LTIMX ,1SIN ,ISetJT TRAMP 39
2tEODG sFf4CEI. qLSTSP ,tMC(15)tWINT tXLLS ,YLLC ,THETA ,?7MT TRANP 40
3ýC3&ý!P VýHIr' ,zmnx ,TIMEX vOT 90z 9,0 gyp ZP TRAMP 41
%,OINCP ,DCWN ,TP ,ZLCW VGVAF ,RWAF ,ROPART.,Z"PP ,VETA TRAMP 42
5,¶0OPEN iCROSS ,TTIME jK'A ,jC<K ,KXSi ~iKXM!N ,NOATF TRANP 43
01HErDSI!,N NEt(ICr~,JCF) ,NFTSU(NC-F 2CZH8KHFý,USUM8K1.IF,NDATF,LTTNF)TPAMP 44
DYK~ENS~IN VS~tJ(('BHFNDATF,LTTM~r),D)XsUM(,BHFNOATI-,LTrlM17) TR A NP 4.5
D)IwIENSTON DYSUK(I04,NnATý,LTMFVIMFoIUP(LIIIF) TRAMP 46
DIMENSION CAVS(fNPHFI T 5- A Vv'k
aIMENSIOW RSUM(,(BHFqROATFLTlMF) TRANP 48
DIMENSION WFZ(KBHFINDU4TFLTIMFI TRAMP 41
DATA *,ROGRN/tTRANP $1 TRAMP 50

2 FORMAT(* TTME=*Ei2.'49*. ALT=*E12.r,,t. X-POS=tE12.4ý*. Y-POS~tEl2.4TRANP ý11
2,t. CELL=*I5,* REAGI-E3*) TRAM0 52

3 FORMAT(* TIME=*E.0Ž.4,*. ALT=*E12.4,,*. X-PcjS=*El2.4,*. Y-POS=*E12.4TRANR 53,TI39,t CELL=*16t* A~TTEf'PTED~l TRAMP 54
4 FO~flATISOWAFER WITH INITIAL CONFIGURATION XP,YPZPTP *4E12.4ftREOTRANP 55

MQIRED CHANNELLING AT CONFIGURATION XCYC,ZCTC *4E12.4) TRAMP 56
EPSIO~.005TRANP 57

EPS=EPSILO *WI NT TRAMP 56
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EPST=EPSILOOTUEP TQANP 59
EP~7=. i TRANP 60
X0:)xp TPANP 61

Tfl=TP TRAIIP 62.
SIGO=0. TP ANP 65
STGYO=T TRAMP 64
P0GX=0. TPANP 67
S!TCGYDAOr TRANP 66
NOTC10 TPANP 67

SNO TO1=O 0 RANP 79

KSHCi=0 TRANP 71
KRHOi=g TRANP 72'

1000 CONTINUE ONTOANIP 7'Z
KAY=-l RNP7
TF (KRIP.EtQ.I) GO TC 50 tPAND 75

il FLL RATE AND WIND FIELD AND STORE IN WCAR TRAMP 77
CALL CAI('HK8qOK~KH1TRANP 75
CALL O.-ALI9(TrMUPvLTIMXtTO,1vLTIM) T*IANP 79
W9AR=WFZ (KBHZ-iNDATOLTTIM-CAYIS(KBHZ-1t Tq;NP qO
IF (WRAP) 112,111,110 TRANP 81

COMPUTE THE VERTTCAL PSEUDO-VELO~fTY WRAR AND STORE ITS SIGN TN KAY TPANIF 82
C FOR THE DIFFUSIVE SFTTLTNG CASE TRANP 53

50 W9AR=fZDE0-ZP)/(TDEF-TP) TRANP 84
IF(WIPAR) 112,111,1IC TPANP 85

110 KAY=KAY+l TRANP 86
i1l KAY=KAY~i TRANP 57
112 CONTINUE TPANP 88

CALIBRATION OF ZOEP AGAINST ZRH YIELDS TERMIN~AL Z9H-PLANE TRANP 89
IF hIKRIP.E0.1) CALL CALTRf7BH,-AHX,!DEPvKAYf#(q~H1 TQANP SO

CONSIDER~ KAY=fl CASE INDEPENDENTLY TRANP 91
200 IFfKAY.NE.Of GO TO 206 TPANP 92

IF (,(RIP.ED.1) GO IT 205 TPANP 93
C IN THE ADVECTIVE TRANSPORT CASE WHENEYER THE ACTIOAL FALL RA F TRANP 94
c Is ZERO THEN SET THE OEposriTO 7rmE INCREMENT EQUAL TO THE TPANP q5
C TIME LEFT BEFORE T14E WIND ~irELO IS UPO'ArED T9?ANP 96

TSEG=Trmup(LTIM.1-TO TQANP 97
KRHC=KIHZ+i TRANP 98 4
K4HD=KBH? TPA~W fg) S
GO T0 300 TPA~*Jpio

205 TSEG=TDEF-TO ~N10.11
moflE~i TPANPi62 R
V3HC=X6s TRANP103
i(BHO~gRHC-1 7RI'NPI104
GO TO 300 TRANP105

CALIBRATION OF ZO AGATINST Zf3H YIELDS CURRENT ZBH-PLAfF tRAMPi066
?06 CALL SALI~ WZB~i1 KBHX ,ZO9-v(AY, KrRY1 TPANPiO7

CALL CA,*3Z1pB4t~+Atg(, 14ANPiCS
IF (2KRIPEO.0),OR,(Kt3HO.NE.XTrPY)) GC: 'o 213 TrAt!PiU9

CUNSVXIý SXCURST.3N TO 7ERMINAL Z9H-PLANE TPANPI1D
Ksc=I(9le TRANPiti .

ZET~~IV3ý)TRANPi.12
SO~h~0 TRANPti3

1FfAY~fK9HO-I(BHC).IP iý?it2i3l,2i8 TRANPII14
COO;0~!EXCIIIRSION 13ETWECN AD3JACENT ZSH-PLANES T0ANPiI5

?L Yt3HC;IKRHC*.KAY TRANPi11-
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CONSIDER EXCURSO0N TOTPIA DPPAETPANP120
21ff KBHC=i(RNO,,AY TOANP121

ZEST=ZDEP TR ANP1 22
MOOcil TQANPi23

221 TSF.G=(?EST-ZO;/W8AR TIA NPj24
CHECK IF UPDATE T14IE BOUNCARY WILL BE CROSSED TPANP125

300 TC=TO+TSEG TQANP126
CALL CALI9t(TIMUPtLTlPXTO,1qLTIt4) TOANP127

COMiPUTE AVERAGE HORIZONTAL VELOCITIES URAR AND VSAR TRANP129
Kr)HA=K9HO TPANP~130
KRHR=KIHC T A NP 132
IF('(AY.LT.O) GO TO ~4O1 PAP3
.(8HA=i(PHC TO A Pt3 3
K9H9=K9HO TO A '4r134

'.05 CALL GETOA( USUMZ'q9-,K8HA1i(qHBNODATOLTIM, UBARsi(PHF,,N[ATFLTIMFi TEIANPI-35
CALL r-ETOA( VSUI1,ZRl,K9HA,KBHRNDATOjLT~T4, V9ARqK8tIF,NOATFvLTIMF) TPANF~136

4U7 TF(NDEP,f!E.0) GO TO 412 T4'uNP137
COMPUTE AVERAGE HCRIZONTAL DISPERSION AND WIND CRIENTATI0GH P-GLE TPArMP23P

CALL c.ETOAODXSUMZ9 ,KRH4A,KGHB,tJOATOLrIOgXtHAR,~rIW,~NDATFLTIMr-I TRAND13q
CALL GETOA (DYSUMZ91 flnHA9fH~pN&AT0,LTTHOYBAqg,<ýF,NOATFLTIMF: TPANP140
CALL GETDA( RSUMZOI-,K8HAK9HRNO)ATO;LTIM, R9A~jKRHF,#flATFqL IIMF~) VDAMP14I
R0=RO+RGA$Z !QANPI&ý2
S1GVC= SIGjX0+D)CAkwTSEG TRANP143
SIGYC=SICYO+0YfSA4*l lFG TQ'INP1S44

COM4PUTE CUKRENT POSI!TO0J ANID TIME fkC,YC,ZCTri TPANPt45
412 1C=TO.TSEG TRANPt46

L'C=ZO+WBA'ZTBEG TRANP147
XC=X0+U6AR*TSEt', TPANP145
Yr=VOVLAR*TSEG TRANP149
CALL NEST(NTtN,'ETSU,ýXC,YCNOATCXLXRYLYU.IC-FJCF,NCFI TRANP150
IF(Mr(4).EO.1) WPI'E(TSOUT,31 TCZCXC,YC,NOATC TRANP151

COMPARE CURRENT MESH INDEX NnATC WITH PREVIOUS MESH INDEX NDAT.J TRANP152
TF(NDATC.EQ.NOmlf) C-C TO 700 TtANPi53

COP4PUYE INTERPOLtTED POrINT TRANP154
XT=XC TQANP155
YT=Y%- TPANP156
ZT=ZC 70ANP57
11F ~OEE.)GO IC 213 TR 1,N-P15 ;
CALL BCUN(NETt!,E!SU,XTYTXOYOXCVCICF,JCF,NCFI7ýA r-'59
ZCz=S~c7-!ýPTX *2(Y-C )(IXT-XO)4'2,(YT-YO)v42,t TWPtJP160
ZCzZT+ZC'(ZOj-ZT) IqANP161

IFA~(RR)L~i)-3)GO TO SIG TOANP1E6e
TSEG=(ZC-ZO)/WBAP TANP163
GO TO 5!8 TRANP164

51G IFrA8S(U~hR).LE.1.0E-30) GO TO 513 TAP6
TSEG=(XC,-XO)fUIBAR TR~AN~zi66
SO TO ý-1 TlA'NP467

513 TF(A8S(V8AR).LF.iJ1E-?0l GO TO 516 TRANP168
TS-E~z(C-yOt/VflAR TRANP169
Gn TUO5i TTPANP17

516 %'-ALL ER~llR(P~r3GPMq5lEIS¶jrl TRANPtZI
RET URN TRA N~if?

'ý45 TRANP17?;
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- ; RM5 -7

SIGXC=STGX(O.OX1ARTSEG 
7PANP17'5

STGYC=SIGYD.OYRAP*TFEG 
TOANP116

S21 TC=TO+TSEG 
TRA MP177

CALL NEST(NFTNETSUtXCYCNOATCXLXRVLYUtIC-FJCFNCFI TcANPtT6 9

CHEC'4 IF PARCEL CENTER POSITION IS OSCILLATING TPANP179

* (B~*EKHICR(RC*EKH~O*(DCENAC.0 TPANPiSO

lfNOTOlNEeNOATOll GO TO 626 TOAN?181

IF( 4C(41,EO.1)I WRI!F(ISOhJT9'd ~p~YPvZPTDXC*YCZCtrC TRANPi82

CALL. CNTRtNET,NETSUNDATOXGYGICFJCFNCFI TQAHPi53

XQ=XG 
TPANP184

YQ=YG AONI~

CALL NEST( NET, flETSU tX09YO, NGA TOQXLO,XROvYt.O.YUO, IC~gJCFtN(tF) TRANPta6

CLEAR SYOIRED MESH AN13 STRATOM INtIIES T.)Att~t87

NflTCl=0 TPAN0113f

2 NfTl=9.~ TPANP1l q

KflH01=0 
TPAINP1OI :T

S CeJANNFL WAFER CrNTER POSTTIOk~ ALONG ý1PPPý,IATE Z-ýELL SOUNECAkY TRANP1q2
SPE2. ~9 qA90oiq3 ?ý

I~tSiL-RTSEAI.AFXOXIn.DFý GO3 TO 6165 TPANPI9'., 'j4

UIA'ZAO, TRANP195

CALL GETDAf VSUM.Z 4ý,KPAKAH~tr.OATO,LTTMVP4dQC,<I.ir,N9ATFLTIMF) 
TQAP1

T~A:StB~)L.3%~At GO TO '.07 TPAN9197 ý M

V~RAVRARC T*rANPigi

NI1ATO=NDATC 
TR.A~N!.19o

GO TO W.0 TPtANP200

ICALL ERROR(PROGPMi,6!,ISGVTl 'TRANP'20

V'A'?-=O. T2'ANP2O 3

CALL GETDA( USM74 pk~,K9HilNOATOILTT UACi(Ht'AF~l TRA4FW204

IFAr(BIC*L-A?(rA) GO TO v.07 iP0

IUSP=UqAqC
1flATfC=N3ATe UNP~
GiD TO 4.0r TPANP2tig

COMMtIf' PR~EVIOUS Afl CURPEi ?'F'SH ANO STRATUM WINICES TO SYORP'GE TOAMP209

6?G NY~CN~T')TDANP2i

NOTOI =NOI.TC TQ.ANP211

K~r-ClX¶P4 
TOANPZ212 "

,(BtiCl=(PHO TOANP213

CON4VE0'T XOVOL^J,TO,SIGX~l,S.lC-YO, AND 4JOATC TO CUPPENT V-1 UES TOANP214 A

roe ZO=ZC 
TQANP2t5 A
TOANP216

yo~ydl 
TRANP2I

Tn=TC 
TA?1

NDATO='4DAfC 
TRAtZP2tc' k3

IFMC'.~E).~WRITMISOUT,21 !OZCXOjTONfAT V TPANP22O ti

IF(N0EP.,NE.0) GO) TO ?BOc fIP2j

£IGXCSIGXC.'ANP?22
.STGYO=SGYC. 

TrCANP223

RO=RC 
i Rr P2~1.

CHECK IF CURRENT POSITION IS OUTSIDE ATMOFPAPtRE '"AN0225

708 TF(NOATUw'-EsG! qU Tt! 710 SQNP

IF (dkRIP.!EO.4) GO TC 709 TR AKP? 27

C Iý DEPOSITION PLANE ý.S PF-tuNWF OR TRAN!SGPT TtPrrE LIMIT IS 1EXt-iEDEflTRANý28 -8

C EXIT FROM TRANPi OTI-ERWISE RETURN To 'TOP TRA;pM29

IF e( (7O-7DEP)*LFCPS?).0R.t lstt4~i-(Cho'.ES GO TO T,'ANP230

G;o Tob lfIG 
'P:J

709 CONTINUETtNPt -2
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CHECK IF TOTAL FLIGHT TI#4E HAS REEN EXHAUSTEI) TPANPe33
IF(TOe'EPST-Tf)EPI 206,720,720 TRANJPP34

CARRY PAPCEL CENTER RACK( XNTO ATA1OS. IF MEIPE IS NOT EOUAI. TO ZERO TRAP2?33-
710 IF(NDEP.E0.01 GO TO 720

X=X 0~- 2. *E PS. TQN3
*ynOyo-2.*EPS TPANPE38

CALL NEST (NET, NETSU IXOVYD* N'ATOXL qYPYL-YUvrCF, JCFNCF) TRANP23O
IF(NIOATO.GTO) GO TC ?20 TPANP?40

714 Xn=XO*.*.EPS TRAUP24I1
YO=YO'+4. EPS3 TANP?2(*
CALL. NE97INEtN;TSýUtXOYOtNDAT0,XLVRYLYUItFp JCFqNCF) TPAINP243
IF(Nrc.LEtrl CALL EPROR(PR0GPM9?20,ISOUT) TOANP244

COMPU~TE hOQIZ, OISPERS~In II' NO'P IS NOT EOI)AI TO ZERO TiANP?45720 IF(MNOEPoNE.1) RETURth iTi2N:iii

721 Tr-rP=1*0-rP TAJ2c

(S9T(XOSIGXO'(DOWN' TR~2))ANP253

TONEY=4.'( 9fSPY**If3) TQIINP?54

IF(TR~IP. GT. TONEY) six~soxfTr*c3,3 . I iAtRP?61
STGYO=SIGXO'(nOWOSS'(3./2.)) TPAN.P2572

722SICOSRTY2SIGY XO)I TRAt4P263l

SIGYO=SIGC'fi-sIGOS)*3. ) TPA *NP262

ENn TRANP26'6
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